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CERTIFICATE OF INTEREST 

Counsel for Requester-Appellant Airbus S.A.S. certifies the following: 

1. The full names of every party represented by counsel are:

Airbus S.A.S.  

2. The names of the real parties in interest represented by counsel are:

Airbus S.A.S.  

3. All parent corporations and any publicly held companies that own 10

percent or more of the stock of the party represented by counsel are:  

Airbus Group N.V. owns 94.42% of the stock of Airbus S.A.S. 
No publicly held corporation owns 10% or more of the stock of 
Airbus S.A.S.  

4. The names of all law firms and the partners or associates that appeared
for the parties in the reexamination proceeding being appealed from or appeared or 
are expected to appear in this Court are:  

Walter E. Hanley, Jr., A. Antony Pfeffer, Clifford A. Ulrich, 

Matthew G. Berkowitz of KENYON & KENYON LLP. 

Dated:  November 18, 2014 /s/ Walter E. Hanley, Jr. 
Walter E. Hanley, Jr.  
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ABBREVIATIONS AND DEFINED TERMS 

Term Meaning Defined at

The ’065 patent U.S. Patent No. RE 40,065 1

The ’392 patent U.S. Patent No., 7,207,392 1

The ’652 patent U.S. Patent No. 5,799,652  7

The ’754 patent U.S. Patent No. 6,314,754  1

The ’752 patent U.S. Patent No. 6,418,752  1

ACP Action Closing Prosecution  11

AFWAL 2060 Vulnerability Methodology and 
Protective Measures for Aircraft Fire 
and Explosion Hazards,” Final Report 
AFWAL-TR-85-2060, January 1986  

8

Airbus Airbus S.A.S. 1

Board USPTO Patent Trial and Appeal Board 2

Defendants Refers, collectively, to Airbus S.A.S., 
Airbus Americas, Inc. and Parker 
Hannifin Corporation, Defendants in 
the EDNY Litigation  

1

Director Director of the USPTO  8

EDNY Litigation The October 1, 2009 lawsuit filed by 
Firepass IP Holdings Inc. and Firepass 
Corporation against Airbus S.A.S., 
Airbus Americas, Inc. and Parker 
Hannifin Corporation in the District 
Court for the Eastern District of New 
York 

1
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iii 

Firepass Refers, individually or collectively, to 
Firepass IP Holdings Inc. or Firepass 
Corporation 

1

Knight The AH-64A Nitrogen Inerting 
System,” AIAA-84-2480, October – 
November 1984  

8

Non-adopted references Refers to the references in the Belkin 
decision that the Director found did 
not raise a SNQ 

23

SNQ Substantial new question of 
patentability 

5
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STATEMENT OF RELATED CASES 

This appeal arises from the inter partes reexamination of U.S. Patent No. 

6,418,752 (“the ’752 patent”).  On October 1, 2009, Firepass IP Holdings Inc. and 

Firepass Corporation (referred to individually or collectively as “Firepass”) 

brought suit against Airbus S.A.S. (“Airbus”), Airbus Americas, Inc. and Parker 

Hannifin Corporation (collectively, “Defendants”) in the District Court for the 

Eastern District of New York alleging infringement of the ’752 patent as well as 

three purportedly related patents: U.S. Patent No. RE 40,065, (“the ’065 patent”); 

U.S. Patent No. 6,314,754 (“the ’754 patent”); and U.S. Patent No., 7,207,392 

(“the ’392 patent”) (the lawsuit referred to as the “EDNY Litigation”).  With 

respect to the ’752 patent, Firepass asserted claims 1, 2, 4, 7 and 8.  Airbus 

subsequently requested inter partes reexamination of each of the claims of 

the ’752, ’065, ’754 and ’392 patents that Firepass had asserted against the 

Defendants in the EDNY Litigation.  The reexamination control numbers and 

corresponding patent numbers are as follows:  

95/001,552 (’065 patent); 

95/001,553 (’392 patent); 

95/001,554 (’754 patent);  

95/001,555 (’752 patent).  
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On Dec. 24, 2013, a reexamination certificate issued in inter partes 

reexamination 95/001,552 (’065 patent) cancelling all claims for which 

reexamination was requested.  The reexamination proceedings relating to the ’392 

patent and ’754 patent are currently still pending on appeal before the USPTO 

Patent Trial and Appeal Board (“Board”).  The EDNY litigation is currently stayed 

pending resolution of the reexamination proceedings on the asserted patents.    

No other appeal in or from the same inter partes reexamination was 

previously before this or any other appellate court.  Counsel for Airbus is aware of 

no other cases pending in this or any other court that may directly affect or be 

directly affected by this Court’s decision in this appeal 
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JURISDICTIONAL STATEMENT  

This is an appeal from a final decision by the Board holding that it lacked 

jurisdiction to review an Examiner’s decision to not adopt Airbus’s proposed 

rejections of new claims 91-94 added by Firepass during the pendency of inter 

partes reexamination control no. 95/001,555 concerning the ’752 patent.  The 

Federal Circuit has jurisdiction over this appeal under 35 U.S.C. §§ 141 and 144 

and 28 U.S.C. § 1295(a)(4)(A).  

The Patent and Trademark Office, the Board and the Examiner had 

jurisdiction over this inter partes reexamination matter under 35 U.S.C. § 311, et 

seq.1  

The Board had jurisdiction to review the Examiner’s decisions not to adopt 

Airbus’s proposed rejections of claims 91-94 under 35 U.S.C. § 315(b)(1) and 

134(c).  The Board refused to acknowledge that it had this jurisdiction. 

                                                            
1  Unless otherwise indicated, references to the inter partes reexamination 
statutes in this brief—35 U.S.C. § 311, et seq.—are intended to refer to those laws 
as they existed at the time that the inter partes reexamination request was filed 
(i.e., on Feb. 23, 2011, prior to implementation of the America Invents Act). 
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STATEMENT OF THE ISSUE 

Did the Board err by holding that it lacked jurisdiction to consider Airbus’s 

proposed rejections of new claims added by Firepass during the reexamination 

over prior art that was found not to raise a substantial new question of patentability 

with respect to the original claims challenged in the reexamination request, where 

Airbus properly cited that art under 37 C.F.R. § 1.948(a)(2) and relied on it only 

with respect to limitations in the new claims that were not recited in any of the 

originally challenged claims? 
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STATEMENT OF THE CASE 

This appeal arises out of the inter partes reexamination of the ’752 patent, 

and relates specifically to new claims 91-94, which Firepass added by amendment 

during the course of the reexamination and which add limitations that are not 

present in any of the originally challenged claims.  Airbus argued that new claims 

91-94 were unpatentable for obviousness, and relied in part on prior art references 

that had been cited in its initial reexamination request but were found not to raise a 

substantial new question of patentability (“SNQ”) with respect to the originally 

challenged claims.  (A2815-17; A3200-03.)  With respect to claims 91-94, Airbus 

argued obviousness based on these references in combination with a primary 

reference that was held to raise a SNQ and that was already part of the 

reexamination.  (Id.)   Airbus argued that these additional references disclosed the 

newly-added limitations not present in any original claim.  (Id.)  The Examiner 

refused to consider Airbus’s proposed obviousness rejections, stating that they had 

been found not to raise a SNQ at the request stage.  (A3102; A3232.)  The Board 

affirmed the Examiner’s decision, holding that it lacked jurisdiction to hear 

Airbus’s appeal.  (A23-26; A30-33.)       

A. The ’752 Patent 

The ’752 patent issued on July 16, 2002 from App. No. 09/750,801 filed on 

Dec. 28, 2000.  (A61.)  It generally relates to a process, method and equipment for 
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providing low oxygen (hypoxic) fire protective environments in human occupied 

spaces.  (A83 at 3:15-31; A85 at 8:3-34.)  The patent describes two types of known 

devices—“hypoxic generators,” or “air separation modules”—which are devices 

that intake ambient air from the environment (with approximately 21% oxygen, see 

A84 at 5:52-54) and separate it into an oxygen-enriched stream (i.e., greater than 

21% oxygen) and an oxygen-depleted stream (i.e., less than 21% oxygen).  (A85 at 

8:27-34; A86 at 10:22-38.)  The ’752 patent explains that the air separation 

modules can be either molecular sieve adsorption devices or membrane separation 

devices, which each utilize different separation techniques and output gaseous 

compositions with different properties (including different humidity 

characteristics).  (A63 at Figs. 5-7; A85-86 at 8:57-9:27; A86 at 10:22-50.)   

The oxygen-depleted composition produced by either type of device is 

introduced into “human-occupied environments” such as “tunnels, vehicles, private 

homes (separate rooms or entire structures) [and] public/industrial facilities.”  (A83 

at 3:14-15; 3:38-42.)  The patent explains that this hypoxic composition provides a 

non-toxic “breathable, human-friendly environment” that, depending on the 

resulting oxygen percentage, “will completely suppress [fire] ignition and 

combustion.”  (A82 at 1:24-27; A84 at 6:29-31.)  The claims of the ’752 patent 

originally challenged in Airbus’s reexamination request (claims 1, 2, 4, 7 and 8) all 
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require that the atmosphere within the enclosed space into which the hypoxic 

composition is introduced be breathable.  (A92-93.) 

B. The EDNY Litigation  

On October 1, 2009, Firepass IP Holdings, Inc. and Firepass Corporation 

brought suit against Airbus S.A.S., Airbus Americas, Inc. and Parker-Hannifin 

Corporation in the U.S. District Court for the Eastern District of New York 

alleging infringement of, inter alia, the ’752 patent.  (A474-84.)  Firepass alleged 

that Airbus infringed the ’752 patent by selling, offering to sell or importing 

aircraft with systems that create an oxygen-depleted environment inside the aircraft 

fuel tank in order to reduce the risk of explosions.  (A481-82; A1960; A2001-15.)  

On July 6, 2011, the district court stayed the litigation pending resolution of 

Airbus’s reexamination requests concerning each of the asserted claims.    

C. Airbus Requests Reexamination of the ’752 Patent 

On Feb. 23, 2011, Airbus filed a request for inter partes reexamination in 

the USPTO of claims 1, 2, 4, 7 and 8 of the ’752 patent.  (A143-99.)  Each of these 

claims was asserted by Firepass against Defendants in the EDNY Litigation.  

(A1960; A2001-15.)  Of relevance to this appeal, Airbus proposed that each of 

claims 1, 2, 4, 7 and 8 were anticipated by U.S. Patent No. 5,799,652 (“the ’652 

patent”) under 35 U.S.C. § 102(b).  (A171-73.)  Airbus also proposed that each of 

claims 1, 2, 4 and 7 were anticipated by references describing systems for creating 
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fire-preventive reduced-oxygen environments in aircraft fuel tanks (collectively, 

“Aircraft Prior Art”), just as Firepass had accused in the EDNY litigation.  (See 

A174-89.)  For example, Airbus proposed that claims 1, 2, 4 and 7 were 

anticipated by “Vulnerability Methodology and Protective Measures for Aircraft 

Fire and Explosion Hazards,” Final Report AFWAL-TR-85-2060, January 1986 

(“AFWAL 2060”), which is a comprehensive 800-page reference detailing 

research conducted for the US government by the Boeing Military Company 

regarding military aircraft fire protection, including the use of air-separation 

modules to reduce the oxygen level in fuel tanks.  (A174-78.)  Airbus also 

proposed that claims 1, 2, 4 and 7 were anticipated by Knight, T.C., et al., “The 

AH-64A Nitrogen Inerting System,” AIAA-84-2480, October – November 1984 

(“Knight”), which describes a nitrogen inerting system for an Apache helicopter.  

(A178-81.)       

On April 18, 2011, the Director of the USPTO (“Director”) granted Airbus’s 

inter partes reexamination request on proposed grounds based on the ’652 patent, 

among others.  (A2046-59.)  The Examiner simultaneously issued an Office Action 

rejecting the challenged claims in accordance with each of these grounds.  (A2060-

72.)  The Director denied Airbus’s request with respect to the grounds based on the 

Aircraft Prior Art.  The Director determined that “[k]ey to claim 1 is the recitation 

of providing breathable fire-preventive and fire-suppressive atmosphere in 
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enclosed human-occupied spaces” and that the Aircraft Prior Art did not raise a 

SNQ because they describe “fire-preventative atmospheres in non-human occupied 

spaces—specifically fuel tanks.”  (A2050.)      

 In response to the April 18, 2011 Office Action, Firepass challenged the 

rejections of original claims 1, 2, 4 and 7, amended claim 8 and added 72 proposed 

new claims 29-100.  (A2694; A2699-716; A2718-23.)  Of relevance to this appeal, 

proposed new claims 91-94 were similar to system claim 1, but added limitations 

relating to the structure of the claimed “oxygen extraction device,” such as a “filter” 

and “computer control.”  (A2714-15.)  These additional limitations of claim 91 do 

not appear in any original claim.  (Compare A2714-15 with A92-95.)  Claims 92-

93 each depend from claim 91, while claim 94 is multiply dependent from claims 

91-93.  (A2714-15.)  Each of those dependent claims adds limitations that do not 

appear in any originally challenged claim.  (Compare A2714-15 with A92-95.)  

Claim 91 is reproduced below, with underlining used to indicate the differences 

vis-à-vis claim 1: 

A system for providing breathable fire-preventive and fire-suppressive 
atmosphere in enclosed human-occupied spaces, said system 
comprising: 

an enclosing structure having an internal environment therein 
containing a gas mixture which is lower in oxygen content than air 
outside said structure, and an entry communicating with said internal 
environment; 

an oxygen-extraction device having a filter, an inlet taking in an 
intake gas mixture and first and second outlets, said oxygen-extraction 
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device being a nitrogen generator, said first outlet transmitting a first 
gas mixture having a higher oxygen content than the intake gas 
mixture and said second outlet transmitting a second gas mixture 
having a lower oxygen content than the intake gas mixture; 

said second outlet communicating with said internal environment and 
transmitting said second mixture into said internal environment so that 
said second mixture mixes with the atmosphere in said internal 
environment; 

said first outlet transmitting said first mixture to a location where it 
does not mix with said atmosphere in said internal environment; 

said internal environment selectively communicating with the outside 
atmosphere and emitting excessive internal gas mixture into the 
outside atmosphere; 

said intake gas mixture being ambient air taken in from the external 
atmosphere outside said internal environment with a reduced 
humidity; and 

a computer control for regulating the oxygen content in said internal 
environment. 

(A2714.) 

Pursuant to 35 U.S.C. § 314(b)(2) and 37 C.F.R. § 1.947, Airbus timely 

submitted comments on Firepass’s response (A2768-2819), and argued that new 

claims 91-94 should be rejected for obviousness over the ’652 patent (which the 

Examiner found anticipated claim 1) in view of AFWAL 2060 and/or Knight.  

(A2815-17.)  Airbus proposed obviousness grounds that relied on AFWAL 2060 

and Knight only for their specific disclosure of the limitations of new claims 91-94 

(such as the “filter” limitation) that were not present in any originally challenged 

claim.  (Id.)  Airbus also specifically noted in its comments that it was citing 

Case: 14-1808      Document: 20     Page: 18     Filed: 11/18/2014



 

11 
 

additional prior art in its comments pursuant to 37 C.F.R. § 1.948(a)(2) in order to 

address Firepass’s arguments and amendments.  (A2788-89.)   

 On Jan. 3, 2012, the Examiner issued an Action Closing Prosecution 

(“ACP”), rejecting original claims 1, 2, 4 and 7 as, inter alia, anticipated by 

the ’652 patent, and all amended and proposed new claims for a variety of reasons 

under 35 U.S.C. §§ 102, 103 and 112.  (A3076-104.)  However, the Examiner 

refused to consider Airbus’s proposed rejections of claims 91-94 based on the ’652 

patent in view of AFWAL 2060 or Knight, stating that these references “have not 

raised a substantial new question of patentability.”2  (A3102.)   

Firepass responded to the ACP by withdrawing claims 95 and 100 and 

arguing against the rejections of the remaining claims at issue.  (A3136-64.)   

Pursuant to 35 U.S.C. § 314(b) and 37 C.F.R. § 1.951, Airbus timely 

submitted comments on Firepass’s response.  (A3167-204.)  Airbus supported all 

of the rejections adopted by the Examiner in the ACP, and again proposed 

rejections of, inter alia, new claims 91-94 based on the ’652 patent in view of 

AFWAL 2060 and Knight.  (A3200-03.)   

                                                            
2  The Examiner did, however, accept Airbus’s citation of other additional 
prior art under 37 C.F.R. 1.948(a)(2) that had not been part of the original 
reexamination order.  (A3091-92.)  For example, Airbus cited a reference to 
“Luria” against Firepass’s amended claim 8 and proposed new claim 41.  (A2788-
90.)  The Examiner adopted Airbus’s proposed rejections based on Luria, and 
stated, “New publication Luria has been added to rebut new claim limitations by 
the Patent Owner.”  (A3091.)    
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On May 11, 2012, the Examiner issued a Right of Appeal Notice.  (A3205-

36.)  The Examiner maintained all of his rejections in the ACP, but again refused 

to consider Airbus’s proposed rejections of new claims 91-94, which were partly 

based on AFWAL 2060 and Knight.  (A3232.)  The Examiner repeated his 

statement that AFWAL 2060 and Knight “are not considered as these publications 

have not raised a substantial new question of patentability.”  (Id.)  

D. Appeal to the Board 

Firepass appealed the Examiner’s rejection of original claims 1, 2, 4 and 7, 

amended claim 8 and proposed new claims 29-94 and 96-99.  (A3263-309.)  

Airbus cross-appealed the Examiner’s refusal to adopt the proposed rejections of 

new claims 91-94 based on obviousness over the ’652 patent in view of AFWAL 

2060 and Knight.  (A3310-78.)   

Following oral argument, the Board issued its decision, affirming the 

Examiner’s rejection of claims 1, 2, 4, 7, 8, 26-90 and 96-99, but reversing the 

Examiner’s rejection of claims 91-94.  (A1-27.)  The Board also dismissed 

Airbus’s cross-appeal for lack of jurisdiction on the ground that the Examiner 

applied the SNQ test in refusing to consider the proposed rejections.  (A23-26.)  

The Board quoted this Court’s decision in Belkin Int’l v. Kappos, 696 F.3d 1379, 

1383 (Fed. Cir. 2012), and reasoned that the lack of a SNQ is not a “favorable 

decision to patentability” from which Airbus could appeal under 35 U.S.C. §§ 
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134(c) or 315(b).  (A25.)  In a footnote, the Board acknowledged that Belkin did 

not answer the question of whether the Examiner erred in not considering Airbus’s 

proposed rejections, but simply concluded that Airbus’s sole remedy on this point 

would have been through a petition. 3  (Id.) 

Airbus requested rehearing before the Board with respect to its dismissal of 

the cross-appeal.  (A3614-20.)  But, the Board denied the request, and again 

indicated that its “dismissal was based on the Examiner’s statement . . . that he did 

not consider the proposed rejections because of a lack of a substantial new question 

of patentability.”  (A28-34.)   

                                                            
3  The Board did not indicate what type of petition it thought Airbus should 
have filed, or why it thought this was a mutually-exclusive remedy from Airbus’s 
appeal right.  Under 35 U.S.C. § 312(c) and 37 C.F.R. § 1.927, a requester can only 
petition from the determination on the initial reexamination order.  There is no 
appeal right from the first stage of the reexamination.  35 U.S.C. § 312(c). But, 
Airbus’s proposed rejections were clearly made after reexamination had been 
instituted at which point 35 U.S.C. § 312 and 37 C.F.R. § 1.927 were no longer 
applicable.  
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SUMMARY OF ARGUMENT 

The Examiner’s refusal to adopt Airbus’s proposed rejections constituted a 

“decision favorable to the patentability” of new claims 91-94 from which Airbus 

had a statutory right to appeal under 35 U.S.C. §§ 134(c) and 315(b).  This case is 

different than Belkin Int’l v. Kappos, where the requester sought to appeal the 

patentability of original claims over the same references that were proposed in the 

reexamination request but found not to raise a SNQ.  Here, Firepass added claims 

91-94 after reexamination had already been ordered, and so, under 37 C.F.R. § 

1.948(a)(2), Airbus was permitted to respond by citing additional prior art that was 

not part of the original reexamination order. 

Nevertheless, the Examiner refused to consider Airbus’s proposed 

obviousness rejections of claims 91-94 because the additional prior art that Airbus 

relied upon under 37 C.F.R. § 1.948(a)(2)—AFWAL 2060 and Knight—had 

previously been cited in the original request and found not to raise a SNQ with 

respect to any original claim (even though Airbus cited AFWAL 2060 and Knight 

against claims 91-94 for a different purpose than in the reexamination request and 

only with respect to their disclosure of new limitations in claims 91-94 not found 

in any originally challenged claim).  The Board held that, because the Examiner 

refused to consider the proposed rejections on these grounds, it lacked jurisdiction 

to hear Airbus’s appeal.  This was error.  
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Airbus’s appeal right under 35 U.S.C. §§ 134(c) and 315(b) does not depend 

upon the Examiner’s reasoning in refusing to adopt its proposed rejections.  Unlike 

in Belkin, Airbus properly cited additional prior art under 37 C.F.R. § 1.948(a)(2).  

Accordingly, Airbus’s proposed rejections of new claims 91-94 based on this 

additional prior art became part of the “question” that the Examiner was obligated 

to resolve during the reexamination.  At that point, regardless of the Examiner’s 

reasoning—and despite his entirely misplaced reference to the SNQ test—his 

refusal to adopt Airbus’s proposed obviousness rejections constituted a “decision 

favorable to the patentability” of claims 91-94 from which Airbus could appeal.  

The Board’s interpretation of the relevant statutory language conflicts with 

clear Congressional directives to conduct inter partes reexamination proceedings 

with “special dispatch,” see 35 U.S.C. § 314(c) and in a manner that limits 

piecemeal invalidity challenges.  See 35 U.S.C. §§ 315 and 317.  Specifically, the 

Board’s ruling arbitrarily restricts parties’ ability to completely resolve validity 

disputes relating to new or amended claims during a single inter partes 

reexamination proceeding.  Here, for example, the Board has ruled that Airbus is 

procedurally barred from raising obviousness arguments of any proposed new 

claim in view of the Aircraft Prior Art, meaning that Airbus is left to file a 

subsequent PTO proceeding or return to district court.  This is a waste of time and 

resources, which is clearly contrary to Congress’s explicit directives.   
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STANDARD OF REVIEW 

This Court reviews the Board’s legal conclusions, including whether it 

possessed jurisdiction, de novo.  Belkin, 696 F.3d at 1381; In re Gartside, 203 F.3d 

1305, 1315 (Fed. Cir. 2000).  Statutory interpretation is a question of law that is 

also reviewed de novo.  Belkin, 696 F.3d at 1381; In re Kathawala, 9 F.3d 942, 945 

(Fed. Cir. 1993).  “When statutory interpretation is at issue, the plain and 

unambiguous meaning of a statute prevails in the absence of clearly expressed 

legislative intent to the contrary.”  In re Donaldson Co., 16 F.3d 1189, 1192-93 

(Fed. Cir. 1994) (en banc).  The Court affords substantial deference to the PTO’s 

interpretation of its own regulations unless that interpretation is plainly erroneous 

or inconsistent with the regulation in situations of ambiguity.  Belkin, 696 F.3d at 

1381; In re Lovin, 652 F.3d 1349, 1353 (Fed. Cir. 2011).  
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ARGUMENT 

A. Airbus Had a Statutory Right to Appeal the Examiner’s Decision 
Refusing to Adopt its Proposed Rejections of Claims 91-94 

35 U.S.C. §§ 134(c) and 315(b) provide a third-party requester with the right 

to appeal in an inter partes reexamination from any “final decision favorable to the 

patentability” of any proposed amended or new claim.  37 C.F.R. § 41.61 confirms 

that a “decision favorable to [] patentability” includes “any final determination not 

to make a proposed rejection, of any . . . proposed amended, or new claim of the 

patent.”  See also 37 C.F.R. § 1.953(c) (a Right of Appeal Notice shall set forth 

each “ground of rejection and/or final decision favorable to patentability including 

each determination not to make a proposed rejection”); Pregis Corp. v. Kappos, 

700 F.3d 1348, 1360 (Fed. Cir. 2012) (“A participant in inter partes reexamination 

may obtain judicial review of a PTO decision to allow claims after reexamination 

by appealing to the Board and then, if necessary, to this Court.”) (emphasis added).   

Here, Airbus proposed rejections of new claims 91-94, which Firepass added 

after reexamination was already instituted, and which include new limitations not 

recited in any originally challenged claim.  37 C.F.R. § 1.948(a)(2) explicitly 

provides that a requester may cite “additional prior art” that is “necessary to rebut a 

response of the patent owner.”  Pursuant to this rule, Airbus proposed obviousness 

rejections of new claims 91-94 over the ’652 patent (which had been found to raise 

a SNQ and was already part of the reexamination) in view of AFWAL 2060 and 
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Knight, relying on these two references only for their disclosure of the new 

limitations of claims 91-94 that were not recited in any originally challenged claim.  

Neither the Examiner nor the Board ever determined that Airbus’s citation of 

AFWAL 2060 or Knight failed to meet the requirements of 37 C.F.R. §1.948(a)(2).  

The Examiner’s refusal to adopt Airbus’s proposed rejections therefore 

constituted a “decision favorable to the patentability” of new claims 91-94 from 

which Airbus had the statutory right to appeal.  An Examiner cannot possibly 

allow new claims to issue over a requester’s proposed rejection based on properly 

cited prior art (which AFWAL 2060 and Knight were, under 37 C.F.R. § 

1.948(a)(2)), without first having made a “decision favorable to the patentability” 

of those new claims.  See 35 U.S.C. § 316 (at the conclusion of the inter partes 

reexamination, the Director “shall issue and publish a certificate . . . incorporating 

in the patent any proposed amended or new claim determined to be patentable.”) 

(emphasis added).   

 It is of no moment that the Examiner couched his “decision” in terms of the 

SNQ test, which, in any event, is legally irrelevant to new claims proposed by a 

patent owner during the course of an inter partes reexamination (as set forth below 

in Section B).  None of 35 U.S.C. § 134(c), 35 U.S.C. § 315(b) or 37 C.F.R. 41.61 

condition Airbus’s right to appeal on the Examiner’s reasoning in refusing to adopt 

its proposed grounds of rejection.  The Examiner does not have the statutory 
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authority to determine whether Airbus’s proposed rejections during the course of 

an inter partes reexamination are appealable.  Yet, this was the basis for the 

Board’s decision.  (A25 at n.12; A33.)  The Board’s decision that it lacked 

jurisdiction to hear Airbus’s appeal—simply because the Examiner couched his 

decision in terms of the SNQ test—was therefore legally erroneous and should be 

reversed.    

B. The “Substantial New Question of Patentability” Test is 
Irrelevant to New Claims Proposed by a Patentee During the 
Course of an Inter Partes Reexamination  

 The Board held that it lacked jurisdiction to hear Airbus’s appeal because 

the Examiner determined that AFWAL 2060 and Knight failed to raise a SNQ with 

respect to proposed new claims 91-94 and “lack of a substantial new question of 

patentability is not a favorable decision on patentability” from which Airbus could 

appeal.  But, the SNQ test is irrelevant with respect to new claims proposed by a 

patentee during the course of an inter partes reexamination.  The Examiner had no 

authority to apply this test to Airbus’s proposed rejections of new claims 91-94.  

Likewise, the Board erred in refusing to consider Airbus’s appeal based on this 

legally erroneous foundation.   

Under the relevant statutory framework, the SNQ test is only applicable to 

arguments made by a requester in an inter partes reexamination request.  

Specifically 35 U.S.C. § 312 provides that, “[n]ot later than 3 months after the 
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filing of a request for inter partes reexamination under section 311, the Director 

shall determine whether a substantial new question of patentability affecting any 

claim of the patent concerned is raised by the request.”  If the Director determines 

that the request presents one or more SNQs, then the Director shall order inter 

partes reexamination for resolution of the question(s) raised in the request.  35 

U.S.C. § 313; Belkin, 696 F.3d at 1382 (“The question to be resolved is the 

substantial new question of patentability determined by the Director.”)   

However, “an inter partes reexamination is a two-step process.”  Belkin, 696 

F.3d at 1382.  Once a reexamination is ordered, the SNQ test no longer applies.  

Rather, “reexamination shall be conducted according to the procedures established 

for initial examination under the provisions of sections 132 and 133.”  35 U.S.C. § 

314; see also 37 C.F.R. § 1.937(b) (“inter partes reexamination proceeding will be 

conducted in accordance with §§ 1.104 through 1.116, the sections governing the 

application examining process.”)  This second step of the reexamination process is 

“not totally limited to those issues suggested by the requester that present a 

substantial new question of patentability.”  See Belkin, 696 F.3d at 1383.  For 

instance, “the patent owner shall be permitted to propose any amendment to the 

patent and a new claim or claims.”  35 U.S.C. § 314.  When this happens, a third-

party requester is explicitly permitted to cite “additional prior art.”  37 C.F.R. 

1.948(a)(2) (permitting citation of additional prior art “which is necessary to rebut 

Case: 14-1808      Document: 20     Page: 28     Filed: 11/18/2014



 

21 
 

a response of the patent owner”); see also K/S HIMPP v. Hear-Wear Techs., LLC, 

751 F.3d 1362, 1367 (Fed. Cir. 2014) (recognizing the limited circumstances under 

which a requester may cite new prior art beyond what was found to raise a SNQ in 

the request). 

There is no carve-out in the language of 37 C.F.R. § 1.948(a)(2), or any 

other statute or regulation for that matter, prohibiting a requester from citing, 

against new claims, additional prior art that may have failed to raise a SNQ with 

respect to the original claims.  To the contrary, as noted above, once a 

reexamination has been ordered, it must be conducted in accordance with the 

procedures established for initial examination, see 35 U.S.C. § 314 and 37 C.F.R. 

1.937(b), which includes a “thorough investigation [by the Examiner] of the 

available prior art relating to the subject matter of the claimed invention.”  37 

C.F.R. 1.104 (emphasis added).  The “available” prior art must include at least that 

which was found to raise a SNQ at the request stage, as well as that which is 

properly cited under 37 C.F.R. § 1.948(a)(2).  Compare Belkin, 696 F.3d at 1384 

(referring to 37 C.F.R. § 1.104 and noting that “[w]e do not reach the issue of what 

prior art references the PTO may or may not consider during reexamination in 

response to an amended or substituted claim.”)  Whether or not a reference met the 

SNQ standard with respect to an original claim in the request therefore has no 

bearing on whether an Examiner must consider it when properly cited under 37 
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C.F.R. 1.948(a)(2) against a proposed new claim, especially where, as here, the 

new claims add limitations that are not present in any originally challenged claim.      

Indeed, the SNQ test cannot possibly apply to proposed new claims because 

the test itself presumes that there was a prior examination that can be used as a 

baseline.  See MPEP 2616 (“The request must point out how any questions of 

patentability raised are substantially different from those raised in the previous 

examination of the patent before the Office.”)      

The Board erred because it based its dismissal on the Examiner’s 

determination not to consider Airbus’s proposed rejections “because of a lack of a 

substantial new question of patentability.”  (See A33 (“[O]ur dismissal was based 

on the Examiner’s statement, in the Action Closing Prosecution as well as the 

Right of Appeal Notice, that he did not consider the proposed rejections because of 

a lack of a substantial new question of patentability.”))  The SNQ test, and whether 

it had been referenced by the Examiner, should have played no role in the Board’s 

analysis.  The Board was required, under the statutory framework discussed above 

in Section A, to hear Airbus’s appeal on the merits without regard to whether the 

prior art relied upon raised a SNQ with respect to the original claims challenged in 

the request.  
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C. The Board’s Opinion Misapplied the Court’s Belkin Decision        

 Notwithstanding the statutory framework discussed above, the Board found 

that Airbus’s appeal was precluded by the statement in this Court’s Belkin decision 

that “lack of a substantial new question of patentability is not a favorable decision 

on patentability.”  However, the Board misconstrued Belkin, which, by its very 

language did “not reach the issue of what prior art references the PTO may or may 

not consider during reexamination in response to an amended or substituted claim.”  

Belkin, 696 F.3d at 1384, fn. 2  

In Belkin, the third-party requester (“Belkin”) filed a request for inter partes 

reexamination alleging 10 substantial new questions of patentability of claims 1-32 

of U.S. Patent 7,035,281 based on four prior art references.  Id. at 1381.  The 

Director determined that three of those references (the “non-adopted references”) 

did not raise a SNQ, but that the fourth did raise a SNQ with respect to claims 1-3 

and 8-10.  Id.  After the Examiner issued a Right of Appeal Notice, Belkin 

attempted to appeal the confirmation of original claims 1-3 and 8-10 over the non-

adopted references based on the very same grounds that were proposed (and 

rejected) in the initial request.  Id.  The Board dismissed the appeal for lack of 

jurisdiction.  Id.      

This Court affirmed, reasoning that the scope of the reexamination was, 

subject to certain exceptions, limited to the new “question” of patentability 
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determined at the request stage, and that because the non-adopted references were 

not part of that “question,” the Examiner’s refusal to make rejections based on 

those references was not a decision favorable to patentability from which Belkin 

could appeal under 35 U.S.C. §§ 134 and 315.  Id. at 1382-83.  Indeed, the 

Examiner had not made a “decision” at all since the non-adopted references were 

never part of the scope of the reexamination, which, in that case, was limited to the 

single substantial new “question” raised in the request.   

Belkin’s arguments effectively amounted to an attempted end-around the 

prohibition in 35 U.S.C. § 312 against appeals from the Director’s initial 

reexamination decision.  “To allow an otherwise non-appealable decision by the 

Director to become appealable simply by raising it a second time during the later 

reexamination would impermissibly circumvent the statutory bar on appeals.”  Id. 

at 1383-84.  Belkin never argued that the non-adopted references were allowed to 

be added to the reexamination under 37 C.F.R. 1.948(a).  Belkin, 696 F.3d at 1383 

(“Belkin has not argued that the three [non-adopted] references were cited for such 

a purpose [under 37 C.F.R. 1.948(a)], and the limited record before us does not 

suggest that they were.”)   

The present situation is much different than that in Belkin.  Unlike in Belkin, 

Airbus’s proposed rejections concerned new claims, containing new limitations, 

which were added by the patentee after the reexamination had already been 
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instituted.  AFWAL 2060 and Knight were raised by Airbus against new claims 

91-94 to specifically address the limitations not present in the originally challenged 

claims.  As the Court noted in Belkin, the scope of the reexamination may include 

more than just “those issues suggested by the requester that present a substantial 

new question of patentability.”  Belkin, 696 F.3d at 1383.  Unlike Belkin, Airbus’s 

citation of additional prior art was properly made pursuant to 37 C.F.R. 1.948(a)(2) 

in order to “rebut a response of the patent owner.”  There was no argument by 

Firepass, or ruling from the Examiner or the Board, that Airbus’s citation of 

AFWAL 2060 or Knight failed to fall within the provisions of that rule. 

The Board misapplied the Court’s Belkin decision, and most significantly, 

failed to appreciate the context of the Court’s statement that “[l]ack of a substantial 

new question of patentability is not a favorable decision on patentability,” which it 

read as precluding Airbus’s appeal.  A25; Belkin, 696 F.3d at 1383.  This statement 

appears in the Belkin decision immediately after the statement that “the Director’s 

determination that an issue does not raise a substantial new question of 

patentability is not a decision favorable to patentability.”  Belkin, 696 F.3d at 1383 

(emphasis added).  Therefore, Belkin was plainly referring to the initial 

determination regarding the lack of an SNQ and explaining why that initial 

determination is not a decision favorable to patentability from which an appeal can 

be had.  Contrary to the Board’s reading, Belkin did not endorse the application of 
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the SNQ test after institution of the reexamination to a proposed new claim, and 

certainly did not hold that the misapplication of the SNQ test to a proposed new 

claim (as the Examiner did) can be a basis for denying a third-party requester’s 

statutory right to appeal.  Indeed, the reason the Belkin court gave as to why a 

“substantial new question of patentability” could not possibly be a decision 

favorable to patentability was because it “precede[s] the reexamination.”  696 F.3d 

at 1383 (emphasis added). 

D. The Board’s Ruling Conflicts with Clear Congressional Intent 
that Inter Partes Reexamination Proceedings be Completed 
Expeditiously and  Comprehensively Resolve Anticipation and 
Obviousness Issues Based on Patents and Printed Publications 

Congress specified that inter partes reexamination proceedings must be 

completed with “special dispatch,” see 35 U.S.C. § 314, and that they should 

proceed in a manner that minimizes piecemeal invalidity challenges based on 

patents and printed publications.  See 35 U.S.C. §§ 315 and 317 (which each limit 

a requester’s ability to lodge subsequent invalidity challenges on grounds that a 

requester “raised or could have raised” during an inter partes reexamination).  The 

Board’s ruling—including its interpretation of the phrase “favorable to [] 

patentability” in 35 U.S.C. §§ 134(c) and 315(b)—conflicts with these clear 

Congressional directives since it unnecessarily restricts the scope of validity 

disputes that parties can resolve in a single inter partes proceeding.  The facts of 
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this particular case help demonstrate how the Board’s decision is contrary to 

Congressional intent.   

Original claim 1 was held to be unpatentable by the Board as anticipated by 

the ’652 patent.  Firepass did not appeal that decision, so claim 1 will eventually be 

cancelled in a reexamination certificate.  See 35 U.S.C. § 316(a).  Proposed 

independent claim 91 is similar to original claim 1, except that the system also 

requires “computer control for regulating the oxygen content in said internal 

environment” and the claimed oxygen-extraction device must be a “nitrogen 

generator,” and include a “filter.”  See Statement of the Case, Section C, supra.  

Each of these additional limitations is explicitly disclosed in the AFWAL 2060 

and/or Knight references, which each contain extensive details about the structure 

of oxygen-extraction devices (even though they ultimately focus on use of those 

devices for fire-proofing aircraft fuel tanks rather than human-occupied 

environments).   These additional limitations of new claim 91 were not recited in 

any original claim and so could not have been the subject of any “question” 

presented during original prosecution or in Airbus’s reexamination request.  

Nevertheless, the Examiner and the Board found that Airbus was procedurally 

barred from making certain obviousness arguments in this proceeding, simply 

because Airbus had cited AFWAL 2060 and Knight in its original request, albeit 

for a completely different purpose.   
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The Board’s ruling effectively forces Airbus to challenge the validity of 

claim 91 at a later time, either in a subsequent PTO proceeding or back in the 

EDNY litigation.4  This is a waste of time and resources, and could significantly 

delay the ultimate resolution of the parties’ disputes.  Given Congress’s clear 

directives, as outlined in 35 U.S.C. §§ 314, 315 and 317 and discussed above, the 

Board’s interpretation of the relevant statutes, including 35 U.S.C. §§ 134(c) and 

315(b), is wrong.  Congress could never have intended to limit review of proposed 

new claims to certain prior art references such that the parties would have to finish 

litigating validity issues based on patents and printed publications in an entirely 

separate proceeding.   

Accordingly, the Board’s holding is erroneous and should be reversed. 

  

                                                            
4  Airbus should not be estopped under 35 U.S.C. §§ 315 or 317 from later 
arguing obviousness over the ’652 patent in combination with AFWAL 2060 or 
Knight because the Board did not allow it to raise those arguments. Needless to 
say, it would be a truly inequitable result if Airbus were held to be estopped from 
making these arguments.  This would mean that a patentee could simply draft new 
claims to read on prior art found not to raise a SNQ in the original request and a 
requester would never have an opportunity to challenge it.  
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CONCLUSION AND STATEMENT OF RELIEF SOUGHT 

For the foregoing reasons, the Board erred as a matter of law when it held 

that it did not have jurisdiction to hear Airbus’s cross-appeal based upon the ’652 

patent, AFWAL 2060 and Knight.  Airbus respectfully requests that this Court 

reverse the Board’s decision and remand for consideration of Airbus’s proposed 

rejections on the merits. 

      Respectfully submitted, 

 
 
Dated: November 18, 2014  /s/ Walter E. Hanley, Jr. _ 
      WALTER E. HANLEY, Jr. 
      A. ANTHONY PFEFFER 
      MATTHEW G. BERKOWITZ 
      KENYON & KENYON LLP 
      One Broadway 
      New York, NY 10004 
      (212) 425-7200 
 
            Attorneys for Appellant Airbus S.A.S
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UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

AIRBUS S.A.S. 
Requester and Respondent 

v. 

FIREPASS CORPORATION 
Patent Owner and Appellant 

Appeal2013-008166 
Reexamination Control No. 95/001,555 

Patent 6,418,752 B2 
Technology Center 3900 

Before JOHN C. KERINS, DANIELS. SONG, and 
MICHAEL J. FITZPATRICK, Administrative Patent Judges. 

FITZPATRICK, Administrative Patent Judge. 

DECISION ON APPEAL 
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STATEMENT OF THE CASE 

This proceeding arose from a request filed February 23, 2011, by the 

Requester Airbus S.A.S. for an inter partes reexamination of Patent 

6,418,752 (the "'752 Patent"), which issued with claims 1-28. Original 

claims 1, 2, 4, and 7, amended claim 8, and new claims 29-94 and 96-99 are 

subject to the reexamination and finally rejected. RAN 1 1. New claims 95 

and 100 are cancelled. PO App. Br. 2. 

The Patent Owner, FirePASS Corporation, appeals under 35 U.S.C. 

§§ 134(b), 306, and 315(a) (2002) from the rejection of claims 1, 2, 4, 7, 8, 

29-94, and 96-99. See PO App. Br. 1. The Requester cross-appeals under 

35 U.S.C. §§ 134(c) and 315(b) from the Examiner's non-adoption of 

proposed rejections of claims 91-94 and 96-99. See Req. App. Br. 4. 

We have jurisdiction of the appeal under 35 U.S.C. §§ 134, 306, and 

315. An oral hearing with counsel for the Patent Owner and Requester was 

1 The following abbreviations for certain documents in the record are used 
herein as follows: 

1. RAN= Right of Appeal Notice (May 11, 2012) 
2. PO App. Br. =Patent Owner's Appeal Brief(Aug. 27, 2012) 
3. Req. Resp. Br. =Requester's Respondent Brief(Sep. 27, 2012) 
4. PO Reb. Br. =Patent Owner's Rebuttal Brief (Jan. 3, 2013) 
5. Req. App. Br. =Requester's Cross-Appeal Brief (Aug. 27, 2012) 
5. PO Resp. Br. =Patent Owner's Respondent Brief (Sep. 27, 2012) 
6. Req. Reb. Br. =Requester's Rebuttal Brief (Jan. 3, 2013) 

Also, because the Examiner's Answer (Dec. 3, 2012) merely incorporates 
the RAN by reference, we cite to the RAN herein. 

2 
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held before the Patent Trial and Appeal Board on September 18, 2013, a 

transcript of which will be entered into the electronic record in due course. 

For the reasons discussed below, we affirm-in-part with respect to the 

Patent Owner's Appeal and do not reach the Requester's Cross-Appeal. 

THE INVENTION 

The '752 Patent issued to Igor J. Kotliar (Apr. 24, 2007), and is 

assigned to Patent Owner. '752 Patent, p. 1; PO App. Br. 1. 

The '752 Patent relates to using breathable, low-oxygen (hypoxic) 

compositions2 for extinguishing ongoing fires and for preventing fires from 

starting. Col. 1, 11. 18-23; col. 3,11.13-14. It discloses use ofthose 

compositions in environments in which humans may be present such as 

houses, industrial complexes, transportation tunnels, vehicles, archives, and 

computer rooms. Col. 1, 11. 27-30. 

Claims 1, 29, 35, 36, 41, 43-50, 58-64, 66-72, 82-88, 91, and 96 are 

independent with claim 1 being representative and reproduced below. 

1. A system for providing breathable fire-preventive 
and fire-suppressive atmosphere in enclosed human-occupied 
spaces, said system comprising: 

an enclosing structure having an internal environment 
therein containing a gas mixture which is lower in oxygen 
content than air outside said structure, and an entry 
communicating with said internal environment; 

2 At sea level, air has an oxygen content of20.94%. Col. 5., 11. 53-55. 
3 
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an oxygen-extraction device having an inlet taking in an 
intake gas mixture and first and second outlets, said first outlet 
transmitting a first gas mixture having a higher oxygen content 
than the intake gas mixture and said second outlet transmitting 
a second gas mixture having a lower oxygen content than the 
intake gas mixture; 

said second outlet communicating with said internal 
environment and transmitting said second mixture into said 
internal environment so that said second mixture mixes with the 
atmosphere in said internal environment; 

said first outlet transmitting said first mixture to a 
location where it does not mix with said atmosphere in said 
internal environment; 

said internal environment selectively communicating 
with the outside atmosphere and emitting excessive internal gas 
mixture into the outside atmosphere; 

said intake gas mixture being ambient air taken in from 
the external atmosphere outside said internal environment. 

PO App. Br. Claims Appx., p. 1. 

4 
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REJECTIONS 

Patent Owner appeals the Examiner's rejections as follows: 

1. Claims 1, 2, 4, and 7 under 35 U.S.C. § 102(b) as anticipated by US 

Patent 5,887,439 to Kotliar (Mar. 30, 1999) ("Kotliar '439"). 

2. Claims 1, 2, 4, and 7 under 35 U.S.C. § 102(b) as anticipated by US 

Patent 5,799,652 to Kotliar (Sep. 1, 1998) ("Kotliar '652"). 

3. Claim 8 under 35 U.S.C. § 102(b) as anticipated by WO 96/37176. 

4. Claims 1, 2, 4, 7, and 8 under 35 U.S.C. § 103(a) as unpatentable over 

Gustafsson3 and Kotliar '652. 

5. Claims 1, 2, 4, 7, and 8 under 35 U.S.C. § 103(a) as unpatentable over 

Kotliar '652 and 1167 Report. 4 

6. Claims 1, 2, 4, 7, and 8 under 35 U.S.C. § 103(a) as unpatentable over 

US Patent 3,893,514 to Carhart et al. (July 8, 1975) ("Carhart") and 

Kotliar '652. 

7. Claims 29-33 and 36-40 under 35 U.S.C. § 112, ,-r 1, as failing to 

comply with the written description requirement. 

8. Claims 37-40 under 35 U.S.C. § 112, ,-r 2 as indefinite. 

3 Gustafsson et al., Effects ofNormobaric Hypoxic Confinement on Visual 
and Motor Performance, 68 AVIATION, SPACEANENVIRONMENTAL 
MEDICINE (November 1997). 
4 Knight, D.R., The Medical Hazards of Flame-Suppressant Atmospheres, 
NSMRL REPORT 1167 (April1991). 
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9. Claims 36-43, 66-90, and 96-99 under 35 U.S.C. § 314(a) as enlarging 

the scope of the claims of the patent being reexamined. 

10. Claims 8, 34, 41, and 425 under 35 U.S.C. § 112, ,-r 1, as failing to 

comply with the written description requirement. 

11. Claims 34, 35, 42, and 43 under 35 U.S.C. § 112, ,-r 2 as indefinite. 

12. Claims 29-33 and 36 under 35 U.S.C. § 102(b) as anticipated by 

Kotliar '439. 

13. Claims 8, 34, 35, and 41-43 under 35 U.S.C. § 102(b) as anticipated 

by wo 96/37176. 

14. Claims 8, 34, 35, and 41-43 under 35 U.S.C. § 103(a) as unpatentable 

over Luria6 and Kotliar '652. 

15. Claims 8 and 41 under 35 U.S.C. § 103(a) as unpatentable over 

Carhart or 1167 Report in view ofKotliar '652. 

16. Claims 51, 57, 75, 80, and 81 under 35 U.S.C. § 112, ,-r 1, as failing to 

comply with the written description requirement. 

17. Claims 54, 73, 75, and 81 under 35 U.S.C. § 112, ,-r 2 as indefinite. 

5 The first sentence of the rejection refers to claims "8, 34-55, 42, and 43" 
(RAN 12) but it appears that the rejection pertains to only claims 8, 34, 41, 
and 42. The rejection analyzes independent claims 8 and 41 and states 
"[t]he dependent claims are rejected due to their dependency on claims 8 and 
41." RAN 12-13. Claim 34 is the only claim dependent on claim 8, and 
claim 4 2 is the only claim dependent on 41. 
6 Knight, D. R. et al., Effects of Nitrogen-Based Retardant Atmospheres on 
Visual and Mental Performance, (1987). 
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18. Claims 44 and (51-54 and 56)/44 under 35 U.S.C. § 102(b) as 

anticipated by Kotliar '439. 

19. Claim 55 under 35 U.S.C. § 103(a) as unpatentable over Kotliar '439 

and US Patent 4,378,920 to Runnels et al. (Apr. 5, 1983) ("Runnels"). 

20. Claim 57 under 35 U.S.C. § 103(a) as unpatentable over Kotliar '439. 

21. Claims 66-77 and 79-81 under 35 U.S.C. § 103(a) as unpatentable 

over Kotliar '439. 

22. Claim 78 under 35 U.S.C. § 103(a) as unpatentable over Kotliar '439 

and Runnels. 

23. Claims 44-54, 56, 57, 66-77, and 79-81 under 35 U.S.C. § 103(a) as 

unpatentable over Kotliar '652. 

24. Claims 55 and 78 under 35 U.S.C. § 103(a) as unpatentable over 

Kotliar '652 and Runnels. 

25. Claims 65, 89, and 90 under 35 U.S.C. § 112, ,-r 2 as indefinite. 

26. Claims 58-64 and 82-88 under 35 U.S.C. § 103(a) as unpatentable 

over WO 96/37176. 

27. Claims 58, 62, 64, 82, 86, and 88 under 35 U.S.C. § 103(a) as 

unpatentable over Carhart and Kotliar '439. 

28. Claims 58, 64, 82, and 88 under 35 U.S.C. § 103(a) as unpatentable 

over Kotliar '652 and Kotliar '439. 

29. Claims 59 and 83 under 35 U.S.C. § 103(a) as unpatentable over 

Kotliar '652. 
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30. Claims 63 and 87 under 35 U.S.C. § 103(a) as unpatentable over 

Kotliar '652 and Gustafsson. 

31. Claims 60, 61, 84, and 85 under 35 U.S.C. § 103(a) as unpatentable 

over Kotliar '652 and the 1167 Report. 

32. Claims 65 and 89 under 35 U.S.C. § 103(a) as unpatentable over 

Kotliar '439 or Kotliar '652 (as modified). 

33. [omittedf 

34. Claims 91-94 and 96-99 under 35 U.S.C. § 112, ,-r 1, as failing to 

comply with the written description requirement. 

RAN 2-25; PO App. Br. 3-24. 

REQUESTER-PROPOSED REJECTIONS NOT ADOPTED 

Requester appeals the Examiner's refusal to adopt additional 

rejections as follows: 

1. Claims 91-93 and 96-98 under 35 U.S.C. § 103(a) as unpatentable 

over Kotliar '652 in view of AFW AL 2060.8 

7 In Ground 33, the Examiner rejected claims 95 and 100 under 35 U.S.C. 
§ 112, ,-r 2 as indefinite. However, those claims were previously cancelled. 
"Amendment and Response" to Action Closing Prosecution (Mar. 5, 2012); 
PO App. Br. 2; Req. App. Br. 2 n.2, 4 n.3. 
8 Boeing Military Airplane Co., "Vulnerability Methodology and Protective 
Measures for Aircraft Fire and Explosion Hazards," Final Report AFW AL
TR-85-2060 (1986). 
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2. Claims 94 and 99 under 35 U.S.C. § 103(a) as unpatentable over the 

Kotliar '652 in view of AFWAL 2060 and further in view ofKnight. 9 

3. Claims 94 and 99 under 35 U.S.C. § 103(a) as unpatentable over the 

Kotliar '652 in view of AFWAL 2060 and further in view of 

knowledge of one of ordinary skill in the art. 

RAN 25; Req. App. Br. 4. 

PRINCIPLES OF LAW 

"During reexamination, as with original examination, the PTO must 

give claims their broadest reasonable construction consistent with the 

specification." In re Suitco Surface, Inc., 603 F.3d 1255, 1259 (Fed. Cir. 

201 0). "Construing claims broadly during prosecution is not unfair to the 

applicant (or, in this case, the patentee), because the applicant has the 

opportunity to amend the claims to obtain more precise claim coverage." In 

re American Academy Of Science Tech Center, 367 F.3d 1359, 1364 (Fed. 

Cir. 2004) (appeal from reexamination proceeding). 

ANALYSIS OF PATENT OWNER'S APPEAL 

Grounds Not Argued: 8, 9, 11, 17, 2 5, and 3 2 

Although the Patent Owner appeals the Examiner's rejections set forth 

in Grounds 8, 9, 11, 17, 25, and 32, it does not present any arguments for 

9 Knight, T.C., et al., "The AH-64A Nitrogen Inerting System," AIAA-84-
2480 (1991). 

9 

Case: 14-1808      Document: 20     Page: 48     Filed: 11/18/2014



A11

Appeal2013-08166 
Reexamination Control No. 95/001,555 
Patent 6,418,752 

patentability of the claims covered by those rejections, which, collectively, 

are claims 34-43, 54, 66-90, and 96-99. Rather, and as Patent Owner 

concedes, its arguments are based exclusively on amendments that have not 

been entered. PO Reb. Br. 1 n.l; see also PO App. Br. 9-11, 14-15, 18-19, 

and 23. As the Patent Owner does not apprise us of any error in the 

rejections set forth in Grounds 8, 9, 11, 17, 25, and 32, we affirm them. 

Grounds 1 and 2 

The Examiner rejected claims 1, 2, 4, and 7 as anticipated by each of 

Kotliar '439 and Kotliar '652. Kotliar '439 "relates to a process and 

equipment for providing a low-oxygen (hypoxic) cleanroom environment for 

industrial applications." Coli, 11. 19-21. Kotliar '652 "relates to equipment 

for providing oxygen-depleted air to a user for hypoxic training or 

therapy[.]" Col. 1, 11. 14-20. 

Patent Owner does not argue that the claims, as construed by the 

Examiner, are patentable over these references. PO App. Br. 3-4. Rather, 

Patent Owner argues the claims, when properly construed, require a cooling 

unit and the references do not disclose a cooling unit. !d. 

Claims 1, 2, 4, and 7 do not recite a "cooling unit," and the Examiner 

construed them as not requiring it. RAN 25-26. However, Patent Owner 

points out that independent claim 1 (claims 2, 4, and 7 being dependent) 

recites "an oxygen-extraction device," and argues that a cooling unit is a 

necessary and contemplated part of the recited oxygen-extraction device. 

PO App. Br. 3. Patent Owner bases its argument on the presence of"cooler 

10 
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25" as part of "hypoxic generator 20" shown in Figures 5 and 6 of the 

Specification. PO App. Br. 3; '752 Patent col. 8, 11. 56-60, col. 3, 11. 64-67. 

But, we do not read limitations from the specification into the claims. 

Thorner v. Sony Computer Entertainment America LLC, 669 F.3d 1362, 

1366-67 (Fed. Cir. 2012). Further, Figure 7 illustrates an oxygen-extraction 

device (identified as either "a nitrogen generator or oxygen concentrator") 10 

that lacks cooler 25 or any equivalent cooling unit. '752 Patent col. 10, 11. 

39-41, Fig. 7. 

The broadest reasonable construction of "oxygen-extraction device" 

consistent with the Specification does not require a cooling unit. Hence, 

Patent Owner's argument that the references do not disclose a cooling unit is 

not commensurate with the scope of claims 1, 2, 4, and 7, as properly 

construed. Accordingly, we affirm the rejections set forth in Grounds 1 

and2. 

Ground 3 

The Examiner rejected claim 8 as anticipated by WO 96/37176, which 

is a published international patent application by Igor Kotliar. It "relates to 

apparatus for providing oxygen-depleted air to a user[.]" P. 1, 11. 3-4. The 

Patent Owner argues that "WO 96/37176 does not teach a cooling unit in the 

10 The Specification states that nitrogen generators and oxygen concentrators 
are oxygen-extraction devices. '752 Patent col. 10, 11. 22-24. 

11 
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oxygen extraction device." PO App. Br. 4. Claim 8 is independent and 

directed to a "gas composition." It does not require an oxygen-extraction 

device or a cooling unit. Hence, the Patent Owner's argument is not 

commensurate with the scope of the claim. 

Accordingly, we affirm the rejection set forth in Ground 3. 

Ground 7 

The Examiner rejected claims 29-33 and 36-40 under 35 U.S. C. 

§ 112, ,-r 1, as failing to comply with the written description requirement. 

The appeal of this rejection is moot with respect to claims 36-40, which 

were rejected on at least one separate ground that we affirm. See, e.g., 

affirmance of Ground 9 supra. 

Independent claim 29 (claims 30-33 being dependent thereon) recites 

"an oxygen-extraction device" that outputs, among other things, a "second 

gas mixture having a humidity greater than the humidity of the intake gas 

mixture." The Examiner rejected claims 29-33 because he found that, 

although the Specification discloses a hypoxic generator that outputs higher 

humidity, it does not disclose an oxygen-extraction device that does so. 

RAN 10-11. The Examiner's finding is based on his construction of the 

term "oxygen-extraction device" as excluding a hypoxic generator. 

RAN 10. The Examiner bases his construction on the following passage 

from the Specification: 

12 
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Any oxygen extraction device, such as a nitrogen generator or 
an oxygen concentrator can be used instead of a hypoxic 
generator 20. 

Col. 10, 11. 22-24; RAN 10. 

We disagree that the quoted passage defines or refers to the term 

"oxygen-extraction device" as excluding a hypoxic generator. It states that 

any oxygen extraction device can be used instead of hypoxic generator 20. 

It does not state that an oxygen extraction device can be used instead of a 

hypoxic generator 20. 

Hence, the term "oxygen-extraction device" within the Specification 

is inclusive of a hypoxic generator. Thus, the Specification discloses an 

oxygen-extraction device that outputs higher humidity. See col. 9, 11. 63-65 

("The hypoxic generator 20 supplies hypoxic air with approximately 15% 

greater humidity than the surrounding ambient air.") Accordingly, we 

reverse the rejection set forth in Ground 7, as applied to claims 29-33. 

Ground 12 

The Examiner rejected claims 29-33 and 36 as anticipated by Kotliar 

'439. The appeal of this rejection is moot with respect to claim 36, which 

was rejected on at least one separate ground that we affirm. See, e.g., 

affirmance of Ground 9 supra. 

As mentioned above, independent claim 29 (claims 30-33 being 

dependent thereon) recites "an oxygen-extraction device" that outputs, 

among other things, a "second gas mixture having a humidity greater than 

13 
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the humidity of the intake gas mixture." The Examiner found this limitation 

met because Kotliar '439 discloses an air separation device using the same 

pressure swing adsorption technology as the '752 Patent. RAN 13. Kotliar 

'439 states: 

The pressure-swing adsorbtion technology similar to that used 
in medical oxygen generators is most suitable for food storage 
and transportation equipment because it does not dehumidify 
the gas product like membrane separation units do. 

Kotliar '439 col. 8, 11. 6-10. The Patent Owner initially argues that not 

dehumidifYing is not equivalent to humidifYing. PO App. Br. 11. But, the 

crux of the Examiner's rejection is that Kotliar '439 discloses the same 

pressure swing adsorption technology as the '752 Patent, which the latter 

acknowledges results in higher humidity. RAN 13. Indeed, the '752 Patent 

states: 

The number of hypoxic generators needed for a room 11 
depends on a combination of its size and the number of people 
that occupy it. The generator best suited for a 20-m3 room 
would be the HYP-100/F. This is currently available from 
Hypoxico Inc. of New York. The HYP-100/F employs a PSA 
(pressure-swing adsorption) technology that extracts oxygen 
from ambient air. . . . An additional advantage of the hypoxic 
generator is its ability to increase the humidity of hypoxic air. 

Col. 8, 11. 43-54 (emphasis added); see also col. 9, 11. 62-63 ("The hypoxic 

generator 20 supplies hypoxic air with approximately 15% greater humidity 

than the surrounding ambient air."). 

14 
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In rebuttal, the Patent Owner points out that the '752 Patent teachings 

of increased humidity relate to a hypoxic generator and not to an "oxygen

extraction device," as required by claim 29. PO Reb. Br. 4. As discussed 

above, however, the broadest reasonable construction of "oxygen-extraction 

device" is inclusive of a hypoxic generator. 

For the foregoing reasons, we affirm the rejection set forth in Ground 

12, as applied to claims 29-33. 

Ground 16 

The Examiner rejected claims 51, 57, 75, 80, and 81 under 35 U.S.C. 

§ 112, ,-r 1, as failing to comply with the written description requirement. 

The appeal of this rejection is moot with respect to claims 75, 80, and 81, 

which were rejected on at least one separate ground that we affirm. See, 

e.g., affirmance of Ground 9 supra. 

The Examiner rejected multiple dependent claim 51 for lack of written 

description of an "oxygen-extraction device" (recited in base claims 44-50) 

that can output a "second gas mixture having a humidity greater than the 

humidity of the intake gas mixture." As discussed above, we disagree with 

that finding because it is premised on a misconstruction of the term 

"oxygen-extraction device." Construed properly, that term is inclusive of a 

hypoxic generator, which the Specification describes as being able to emit 

higher humidity gas. See col. 9, 11. 63-65. 

The Examiner rejected multiple dependent claim 57 for lack of written 

description of "an enclosing structure in an aircraft" (recited in base claim 

15 
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44) 11 that "comprises a storage facility operating with an inflammable and 

explosive material that requires fire safety." The Examiner states that this 

claim language is directed to an aircraft fuel tank, which is not disclosed in 

the Specification. RAN 16. 

The Patent Owner agrees that the claim language is directed to an 

aircraft fuel tank but disagrees that the Specification lacks written 

descriptive support for it. PO App. Br. 13. The Patent Owner relies on the 

statement in the Specification that the invention "can be used in any human 

occupied facility, including but not limited to: ... aircraft[.]" '752 Patent 

col. 22, 11. 35-45 (emphasis added). The Patent Owner also relies on the 

Declaration of John Brooks (June 20, 2011) ("Brooks Decl."). PO App. 

Br. 13. Mr. Brooks testified that one of ordinary skill would understand fuel 

tanks to be human occupied facilities because "[p ]ersonnel enter into aircraft 

fuel tanks for a variety of reasons, including to clean and service the interior 

of the fuel tank." Brooks Decl. ,-r 10. 

We do not find the Patent Owner's arguments or Mr. Brooks's 

testimony persuasive. The '752 Patent is directed to providing breathable, 

fire-extinguishing atmospheres inside human-occupied spaces. Col. 3, 

11. 12-16. The fact that humans may enter an aircraft fuel tank to clean or 

11 Claim 57 is multiply dependent from claims 44-49. The Examiner's 
rejection is directed to claim 57 as it depends from 44. 

16 
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service it does not demonstrate adequate written descriptive support for the 

aircraft fuel tank, which is a specific location within an aircraft. 

For the foregoing reasons, we reverse the rejection set forth in Ground 

16 as applied to claim 51, and we affirm it as applied to claim 57. 

Ground 18 

The Examiner rejected independent claim 44 and multiple dependent 

claims 51-54 and 56 as they depend from claim 44 as anticipated by Kotliar 

'439. 

Independent claim 44 recites an "oxygen-extraction device." The 

Patent Owner argues that claim 44 requires a cooling unit as part of the 

"oxygen-extraction device," and that Kotliar '439 lacks a cooling unit. PO 

App. Br. 15. As discussed above, however, the broadest reasonable 

construction of "oxygen-extraction device" does not require a cooling unit. 

Claim 51 recites "said second gas mixture having a humidity greater 

than the humidity of the intake gas mixture." The Patent Owner argues that 

Kotliar '439 does not meet this limitation because it does not teach 

humidifying, but rather, "not dehumidifying." PO App. Br. 15. As 

discussed above, however, we agree with the Examiner that Kotliar '439 

discloses the same pressure swing adsorption technology as the '752 Patent, 

which the latter acknowledges results in higher humidity. 

For the foregoing reasons, we affirm the rejection set forth in Ground 

18. 

17 
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Ground 19 

The Examiner rejected multiple dependent claim 55 as unpatentable 

over Kotliar '439 and Runnels. Runnels "relates to a method and apparatus 

providing a combustibly inert air or gas, for use to inert fuel tanks and/or to 

suppress fire, or for any other use of a combustibly inert air or gas." Col. 1, 

ll. 7-10. 

Claim 55 depends from, among others, claim 44, which was rejected 

as anticipated by Kotliar '439 in Ground 18, which we affirm. Claim 55 

additionally requires: 

said second outlet additionally communicating with a high
pressure storage container for providing sufficient supply of 
said second gas mixture that can be released into said internal 
environment in order to suppress possible fire when said 
internal environment does not initially contain said second gas 
mixture. 

The Examiner relies on Runnels for teaching this additional limitation. 

RAN 18-19 (citing Runnels col. 3, 1. 65- col. 4, 1. 5) ("High rates of flow 

which exceed the normal output of the inert gas generator are provided by 

means of a stored high pressure nitrogen enriched air."). The Examiner 

concludes that it would have been obvious to one of ordinary skill to store 

excess nitrogen enriched air produced by the air separator module in a 

storage container for later use as taught by Runnels to suppress a fire in the 

system ofKotliar '439. RAN 19. 

Patent Owner argues that the "scope and content of Runnels is [] 

different than the claimed subject matter of the '752 patent, as the '752 
18 
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patent describes hypoxic air dilution, not nitrogen dilution". PO App. Br. 

16. This argument is not persuasive. Claim 55 does not require "hypoxic air 

dilution." It requires use of an "oxygen-extraction device," which the '752 

Patent expressly acknowledges may be a nitrogen generator instead of a 

hypoxic generator. See col. 10, 11. 22-24. 

For the foregoing reasons, we affirm the rejection set forth in Ground 

19. 

Ground 23 

The Examiner rejected claims 44-54, 56, 57, 66-77, and 79-81 as 

unpatentable over Kotliar '652. The appeal of this rejection is moot with 

respect to claims 44, 51-54, 56, 57, 66-77, and 79-81, which were rejected 

on at least one separate ground that we affirm. See, e.g., discussion of 

Grounds 9, 16, and 18 supra. 

The remaining claims are 45-50, each of which is independent and 

recites an "oxygen-extraction device" but not a cooling unit. The Patent 

Owner argues that they require a cooling unit as part of the "oxygen

extraction device," and that Kotliar '652 lacks a cooling unit. PO App. Br. 

17. As discussed above, however, the broadest reasonable construction of 

"oxygen-extraction device" does not require a cooling unit. 

For the foregoing reasons, we affirm the rejection set forth in Ground 

23, as applied claims 45-50. 

19 
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Ground 26 

The Examiner rejected claims 58-64 and 82-88 as unpatentable over 

WO 96/37176. The appeal of this rejection is moot with respect to claims 

82-88, which were rejected on at least one separate ground that we affirm. 

See, e.g., affirmance of Ground 9 supra. 

Claims 58-64 are independent. They are directed to a "breathable 

fire-extinguishing composition" containing "a mixture of nitrogen and 

oxygen" that is similar to that of claim 8, which is anticipated by WO 

96/37176. See Ground 3 supra. However, claims 58-64 additionally recite 

locations where the claimed mixtures are present. For example, claim 58 

recites "wherein said mixture is present in an aircraft." Claim 59 recites 

"wherein said mixture is present in a bank or financial institution." Claims 

60-64 recite the mixture being present in additional locations. 

The Examiner stated that "[i]t would have been obvious to one of 

ordinary skill in the art to have used the device or method ofWO 96/37176 

in any of numerous environments [such as in claims 58-64] as mere matters 

of intended use." RAN 21. 

Patent Owner does not argue that WO 96/37176 fails to disclose a gas 

composition having oxygen and nitrogen content within the scope of claims 

58-64. Rather, Patent Owner argues that WO 96/37176 does not disclose (1) 

using gas compositions to prevent or extinguish fires or (2) using them in the 

specific locations recited in claims 58-64. PO App. Br. 19. Patent Owner's 

arguments are not persuasive. 

20 

Case: 14-1808      Document: 20     Page: 59     Filed: 11/18/2014



A22

Appeal2013-08166 
Reexamination Control No. 95/001,555 
Patent 6,418,752 

Claims 58-64 are directed to compositions. The specific locations 

recited therein are not limiting to the claimed compositions. They are 

statements of intended use, as the Examiner concluded. The recited and 

inherent "fire-extinguishing" trait of the gas composition also does not 

provide a patentable distinction. See In re Spada, 911 F.2d 705, 708 

(Fed.Cir.1990) ("The discovery of a new property or use of a previously 

known composition, even when that property and use are unobvious from 

prior art, can not impart patentability to claims to the known composition."); 

In re Hack, 245 F.2d 246, 248 (CCPA 1957) ("the grant of a patent on a 

composition or a machine cannot be predicated on a new use of that machine 

or composition"); In re Benner, 174 F.2d 938, 942 (CCPA 1949) ("no 

provision has been made in the patent statutes for granting a patent upon an 

old product based solely upon discovery of a new use for such product"). 

For the foregoing reasons, we affirm the rejection set forth in Ground 

26, as applied claims 58-64. 

Ground 34 

The Examiner rejected claims 91-94 and 96-99 under 35 U.S.C. 

§ 112, ,-r 1, as failing to comply with the written description requirement. 

The appeal of this rejection is moot with respect to claims 96-99, which 

were rejected on at least one separate ground that we affirm. See, e.g., 

affirmance of Ground 9 supra. 

Independent claim 91 (claims 92-94 being dependent thereon) recites 

"an oxygen-extraction device with a filter." The Examiner rejected claims 

21 
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91-94 because he found that, although the Specification discloses a hypoxic 

generator with a filter, it does not disclose an oxygen-extraction device with 

a filter. RAN 23-24. The Examiner's finding is based on a misconstruction 

of the term "oxygen-extraction device" as excluding a hypoxic generator for 

the reasons discussed supra relative to the Examiner's rejection of claim 51 

for lack of written description of an "oxygen-extraction device." As 

discussed, when construed properly, that term is inclusive of a hypoxic 

generator, an embodiment of which the Specification describes as having 

"intake filter 21." See col. 8, 11. 56-58. 

For the foregoing reasons, we reverse the rejection set forth in Ground 

34, as applied to claims 91-94. 

Grounds Rendered Moot: 
4-6, 10, 13-15,20-22, 24, and 27-31 

The remaining Grounds 4-6, 10, 13-15,20-22,24, and 27-31 contain, 

collectively, rejections of claims 1, 2, 4, 7, 8, 34, 35,41-43, 55, 57-59, 62, 

64, 66-83, 86, 88, all of which were rejected on at least one separate ground 

that we affirm. See generally supra. Accordingly, we do not reach the 

Patent Owner's appeal of the rejections set forth in Grounds 4-6, 10, 13-15, 

20-22, 24, and 27-31 as they are moot. 

ANALYSIS OF REQUESTER'S CROSS-APPEAL 

The Requester cross-appeals the Examiner's non-adoption of the 

following proposed obviousness rejections of certain new claims added 

during the reexamination: 

22 
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claims 91-93 and 96-98 over Kotliar '652 in view of AFW AL 2060; 

claims 94 and 99 over Kotliar '652 in view of AFW AL 2060 and 

Knight; and 

claims 94 and 99 over Kotliar '652 in view of AFW AL 2060 and 

knowledge of one of ordinary skill in the art. Req. App. Br. 4. 

Patent Owner argues that the cross-appeal should be denied due to 

lack of jurisdiction at the Board. PO Resp. Br. 3-4. 

In its Request for Reexamination (p. ii), the Requester proposed 

rejections of original claims 1, 2, 7, and 8 as anticipated by each ofKotliar 

'652, AFWAL 2060, and Knight, among other references. The Examiner 

ordered reexamination, finding that Kotliar '652 (among other references) 

presented a substantial new question of patentability, but also finding that 

AFW AL 2060 and Knight (as well as other references) did not. See Order 

Granting Request for Reexamination (April18, 2011) 4, 7. 

During the reexamination, the Requester additionally proposed the 

above-identified proposed rejections directed to new claims 91-94 and 96-

99. In response, the Examiner stated: "The proposed rejection [sic, 

rejections] in view of AFWAL 2060, Knight or Mannatt SAE are not 

considered as these publications have not raised a substantial new question 

of patentability." Action Closing Prosecution (Jan. 3, 2012) 25; RAN 25. 

Thus, Patent Owner contends the Examiner did not make decisions favorable 

to patentability with respect to the proposed rejections of Kotliar '652 in 

view of AFW AL 2060, in view of AFW AL 2060 and Knight, and in view of 

23 
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AFW AL 2060 and knowledge of one of ordinary skill in the art. PO Resp. 

Br. 3-4. 

The Requester responds that it "may appeal to the Board with respect 

to any final determination favorable to the patentability, including any final 

determination not to make a proposed rejection, of any original, proposed 

amended, or new claim of the patent." Req. Reb. Br. 2 (quoting 37 C.P.R. 

§ 41.61(a)(2)) (emphasis by Requester). The Requester-quoted rule, 

however, is expressly limited to final determinations that are "favorable to 

the patentability" of a claim. 37 C.P.R. § 41.61(a)(2). Moreover, the 

statutory authority for third-party requester appeals is likewise expressly 

limited to the review of examiner final decisions that are "favorable to the 

patentability" of a claim. 35 U.S.C. §§ 134 (c) and 315(b) (2002). Notably, 

determination of a "[l]ack of a substantial new question of patentability is 

not a favorable decision on patentability." Belkin Int'l, Inc. v. Kappas, 696 

F.3d 1379, 1383 (Fed. Cir. 2012). 12 Accordingly, we dismiss the 

Requester's cross-appeal for lack of jurisdiction. 

12 If it was the Requester's view that the Examiner erred in not considering 
Kotliar '652 in view of (at least) AFWAL 2060 with respect to new claims 
91-94 and 96-99 added during reexamination -- and we note that Belkin does 
not answer that question, see Belkin, 696 F.3d at 1384, n.2 --then the 
Requester could have sought remedy through a petition. 

24 
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DECISION 

The Examiner's decision to reject claims 1, 2, 4, 7, 8, 29-90, and 

96-99 is affirmed. The Examiner's decision to reject claims 91-94 is 

reversed. 

The Requester's cross-appeal is dismissed for lack of jurisdiction. 

Requests for extension of time in this inter partes reexamination 

proceeding are governed by 37 C.P.R. §§ 1.956. 

AFFIRMED-IN-PART 

25 
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Requester Airbus S.A.S. filed, on December 2, 2013, a Request for 

Rehearing under 37 C.P.R. § 41.52 (hereinafter "Request") of our Decision 

mailed October 30, 2013 ("Dec.") concerning cross-appeals from an inter 

partes reexamination of Patent 6,418,752 B2 (the "'752 Patent"). Patent 

Owner, FirePASS Corporation, opposes rehearing. 

In our Decision, we affirmed the Examiner's rejection of various 

claims but reversed the Examiner's rejection of claims 91-94. Dec. 25. We 

also dismissed, for lack of jurisdiction, Requester's cross-appeal from the 

Examiner's non-adoption of Requester-proposed rejections of certain claims, 

including claims 91-94. !d. Requester requests rehearing of our dismissal of 

its cross-appeal with respect to claims 91-94. 

The request for rehearing is denied. 

ANALYSIS 

During the reexamination, Requester proposed the following 

rejections of claims 91-94, which were added during the reexamination: 

claims 91-93 over Kotliar '652 1 in view of AFWAL 20602
; 

claim 94 over Kotliar '652 in view of AFWAL 2060 and Knighe; and 

1 US 5,799,652 (Sept. 1, 1998). 
2 Boeing Military Airplane Co., "Vulnerability Methodology and Protective 
Measures for Aircraft Fire and Explosion Hazards," Final Report AFWAL
TR-85-2060 (1986). 

2 
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claim 94 over Kotliar '652 in view of AFWAL 2060 and knowledge 

of one of ordinary skill in the art. RAN 254
; Req. App. Br. 4.5 

In response, the Examiner stated: "The proposed rejection [sic, 

rejections] in view of AFWAL 2060, Knight or Mannatt SAE are not 

considered as these publications have not raised a substantial new question 

of patentability." ACP 256
; RAN 25. 

"Lack of a substantial new question of patentability is not a favorable 

decision on patentability." Belkin Int 'l, Inc. v. Kappas, 696 F.3d 1379, 1383 

(Fed. Cir. 2012). Relying on this holding, we dismissed the Requester's 

cross-appeal for lack of jurisdiction. Dec. 24 (also citing 35 U.S.C. §§ 134 

(c) and 315(b) (2002); 37 C.P.R.§ 41.61(a)(2) (providing review for 

decisions "favorable to the patentability" of a claim)). 

Requester argues that, in dismissing its cross-appeal, we 

"misapprehended or overlooked" two things. Request 1. The first is that 

Requester "had the right to appeal a 'decision favorable to the patentability 

of any ... new claim,' such as claims 91-94." Id. (quoting 35 U.S.C. 

§ 315(b)(l) (2002)). This argument is not persuasive. We expressly 

acknowledged the statutes, 35 U.S.C. §§ 134 (c) and 315(b) (2002), and rule, 

3 Knight, T.C., et al., "The AH-64A Nitrogen Inerting System," AIAA-84-
2480 (1991 ). 
4 Right of Appeal Notice (May 11, 2012). 
5 Requester's Cross-Appeal Brief (Aug. 27, 2012). 
6 Action Closing Prosecution (Jan. 3, 2012). 

3 
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3 7 C.F .R. § 41.61 ( a)(2), that provide for review of a decision favorable to the 

patentability of any claim, including new claims. Dec. 24. However, and as 

we noted, the Examiner stated that he did not consider the proposed 

rejections due to a lack of a substantial new question of patentability. 

Dec. 23 (quoting ACP 25; RAN 25). Thus, following Belkin's holding that 

"[l]ack of a substantial new question of patentability is not a favorable 

decision on patentability," Belkin, 696 F.3d at 1383, we dismissed the cross

appeal. Dec. 24. 

Secondly, the Requester argues that we also "misapprehended or 

overlooked" that "the non-appealability under 35 U.S.C. § 312 of the 

Director's determination on the initial reexamination request that certain 

prior art did not raise a substantial new question of patentability with respect 

to original claims 1, 2, 4, 7 and 8 did not apply to new claims 91-94." 

Request 1. 7 This argument is also not persuasive. We did not base our 

dismissal on the Director's determination on the initial reexamination 

request regarding the art in question. Indeed, we did not even mention 3 5 

7 In its Request for Reexamination (p. ii), Requester had proposed rejections 
of original claims 1, 2, 7, and 8 as anticipated by each ofKotliar '652, 
AFW AL 2060, and Knight, among other references. The Examiner ordered 
reexamination, finding that Kotliar '652 (among other references) presented 
a substantial new question of patentability, but also finding that AFW AL 
2060 and Knight (as well as other references) did not. See Order Granting 
Request for Reexamination (April18, 2011) 4, 7. 

4 
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U.S.C. § 312. Rather, our dismissal was based on the Examiner's statement, 

in the Action Closing Prosecution as well as the Right of Appeal Notice, that 

he did not consider the proposed rejections because of a lack of a substantial 

new question of patentability. See Dec. 23 (quoting ACP 25; RAN 25). To 

the extent that the Examiner (as opposed to the Board) hinged his non

consideration of the proposed rejections of claims 91-94 on the prior 

determination on the initial reexamination request regarding the art in 

question, and that such action was in error, then the Requester could have 

sought remedy through a petition. This too was also pointed out in the 

Decision. Dec. 24 n.12. 

DECISION 

The request for rehearing is denied. 

No time period for taking any subsequent action in connection with 

this appeal may be extended under 37 C.P.R. § 1.136(a). See 37 C.P.R. 

§ 1.136(a)(l )(iv). 

DENIED 

5 
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US 6,418,752 B2 
1 

HYPOXIC FIRE PREVENTION AND FIRE 
SUPPRESSION SYSTEMS AND 

BREATHABLE FIRE EXTINGUISHING 
COMPOSITIONS FOR HUMAN OCCUPIED 

ENVIRONMENTS 

2 
situation. The majority of the passengers who died in 
France's Mont Blanc tunnel fire suffocated within minutes. 
In this case the problem was further compounded by the 
presence of ventilations shafts. Originally designed to pro-

s vide breathable air to trapped people, these shafts had the 
unfortunate side effect of dramatically accelerating he fire's 
propagation. Especially devastating is the "chimney effect" 
that occurs in sloped tunnels. An example of this was the fire 

This application is a continuation in part of U.S. patent 
application Ser. No. 09!555,026 "Hypoxic Fire Prevention 
and Fire Suppression Systems for computer rooms and other 
human occupied facilities", filed Apr. 17, 2000 now U.S. 10 

Pat. No. 6,314,754 Bl. 

that broke out in Kaprun's ski tunnel in Austrian Alps. 
In addition, ventilation shafts (which are present in vir

tually all multilevel buildings and industrial facilities) sig
nificantly increase the risk of toxic inhalation. This problem 
is further compounded by the frequent presence of combus
tible materials that can dramatically accelerate a fire's 
propagation. 

RELATED APPLICATIONS 

This invention is related in part to preceding U.S. Pat. No. 
5,799,652 issued Sep. 1, 1998. 15 

While the proliferation of remote sensors has led to 
significant breakthroughs in early fire-detection, improve
ments in the prevention/suppression of fires has been incre
mental at best. For example, the most advanced suppression 

1. Field of the Invention 
The present invention introduces the method, equipment, 

and composition of a revolutionary fire prevention/ 
suppression system that utilizes a low-oxygen (hypoxic) 
environment to: 

Instantly extinguish an ongoing fire 
Prevent a fire from getting started. 
With its mode of action based on the controlled release of 

breathable fire-suppressive gases, this human-friendly sys
tem is completely non-toxic, fully automated, and entirely 
self-sustaining. Consequently, it is ideally suited to provide 
complete fire protection to houses, industrial complexes, 
transportation tunnels, vehicles, archives, computer rooms 
and other enclosed environments. 

With the majority of fires (both industrial, and non
industrial) occurring at locations with a substantial amount 

20 system to combat tunnel fires is offered by Domenico Piatti 
(PCT IT 00/00125) at robogat@tin.it. Based on the rapid 
deployment of an automated vehicle (ROBOGAT), the 
Robogat travels to the fire site through the affected tunnel. 
Upon arrival it releases a limited supply of water and foam 

25 to initiate fire suppression. If necessary, the Robogat can 
insert a probe into the tunnel's internal water supply for 
continued fire-suppression. This system is severely limited 
for the following reasons: 

30 
The time that lapses between the outbreak of fire and the 

arrival of the Robogat is unacceptable. 

of electronic equipment, this Fire Prevention and Suppres
sion System (Fire PASS ™) has the added benefit of requiring 
absolutely no water, foam or other damaging agent. It can 35 

therefore be fully deployed without causing harm to the 
complex electrical equipment (and its stored data) that is 
destroyed by traditional fire suppression systems. 

The high temperatures that are characteristic of tunnel 
fires will cause deformation and destruction of the 
monorail, water and telecommunication lines. 

The fire-resistance of the Robogat construction is highly 
suspected. 

The use of water and foam in high-temperature tunnel 
fires is only partially effective and will lead to the 
development of highly toxic vapors that increase the 
mortality of entrapped people. 

While this is extremely important to technology-intensive 
businesses such as banks, insurance companies, communi- 40 

cation companies, manufacturers, medical providers, and 
military installations; it takes on even greater significance 
when one considers the direct relationship between the 
presence of electronic equipment and the increased risk of 
fire. 45 

There are only 4 current methods of fire suppression in 
human-occupied facilities: 

The use of water 
The use of foam 
The use of chemical flame inhibitors 

2. Description of Prior Art 
Current fire suppression systems employ either water, 

chemicals agents, gaseous agents (such as Halon 1301, 
carbon dioxide, and heptafluoropropane) or a combination 
thereof. Virtually all of them are ozone depleting, toxic and 
environmentally unfriendly. Moreover, these systems can 
only be deployed post-combustion. Even the recent advent 
of the Fire Master 200 (FM 200) suppression system 
(available from Kidde-Fenwal Inc. in the U.S.A) is still 
chemically dependant and only retards the progression of 
fire by several minutes. Once this fire-retarding gas is 
exhausted, a sprinkler system ensues that results in the 
permanent destruction of electronic equipment and other 
valuables. 

Exposure to FM-200 and other fire-suppression agents is 
of less concern than exposure to the products of their 
decomposition, which for the most part are highly toxic and 
life threatening. Consequently, there is no fire suppression/ 
extinguishing composition currently available that is both 
safe and effective. 

In terms of train, ship, or airplane fires, the inability to 
quickly evacuate passengers creates an especially hazardous 

The use of gaseous flame inhibitors 
The present invention employs a radically different 

approach: the use of hypoxic breathable air for the preven
tion and suppression of fire. This hypoxic environment 

so completely eliminates the ignition and combustion of all 
flammable materials. Moreover, it is completely safe for 
human breathing (clinical studies have proven that long term 
exposure to a hypoxic environment has significant health 
benefits). Hypoxic breathable air can be inexpensively pro-

55 duced in the necessary amount through the extraction of 
oxygen from ambient air. 

In terms of fire prevention, a constantly maintained 
hypoxic environment can completely eliminate the possibil
ity of fire while simultaneously providing an extremely 

60 healthy environment. In terms of suppression, this invention 
can instantly turn a normoxic environment into a hypoxic 
environment with absolutely no adverse effects to human 
life. This is extremely useful in the case of a flash fires or 
explosions. 

65 Based on the exploitation of the fundamental differences 
between human physiology and the chemo-physical prop
erties of combustion, this entirely new approach completely 
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FIG. 7 illustrates a working principle of a membrane 
separation module. 

resolves the inherent contradiction between fire prevention 
and providing a safe breathable environment for human 
beings. Consequently, this invention is a radical advance in 
the management of fire and will make all current chemical 
systems obsolete 

Hypoxic Fire Prevention and Suppression Systems will 
completely prevent the massive socioeconomic losses that 
result from the outbreak of fire. 

FIG. 8 illustrates the comparison of a flame extinction 
curve and a hemoglobin/oxygen saturation curve upon the 

5 introduction of reduced-oxygen air in a controlled environ
ment. 

FIG. 9 shows a schematic view of the invented system for 
house dwellings. 

SUMMARY OF THE INVENTION 10 
FIG. 10 presents a schematic view of the invented system 

for multilevel buildings. 
The principal objects of this invention are as follows: FIG. 11 shows a schematic view of the invented system 

for industrial buildings. The provision of a breathable fire-extinguishing compo
sition 

A method for producing a fire preventive, hypoxic atmo
sphere inside human-occupied environments. 

FIG. 12 presents schematic view of a portable fire-
15 suppression system for selected rooms in any type of build-

The provision of oxygen-depletion equipment that pro
duce s breathable, hypoxic air with fire-extinguishing 
properties. Such equipment employs the processes of 
molecular-sieve adsorption, membrane-separation and 20 

other oxygen extraction technologies. 

The provision of breathable fire-extinguishing composi
tions for continuous or episodic use in human occupied 
environments. 

The provision of the equipment and the method to 25 

instantly produce a fire-suppressive, oxygen-depleted 
atmosphere, where people can safely breath (without 
respiratory-support means). This can be accomplished 

in g. 

FIG. 13 illustrates the unique properties of the invented 
system in mobile modification. 

FIG. 14 presents a schematic view of the invented system 
when implemented into the ventilation system of an under
ground military facility. 

FIG. 15 presents a schematic view of the system's work
ing principle in an automobile tunnel. 

FIG. 16 presents a schematic cross-sectional view of a 
tunnel with a localizing curtain-deployment system. 

FIG. 17 shows a schematic view of the invented system 
for electric railroad or subway tunnels. 

at either a standard or slightly increased atmospheric 
pressure with an oxygen content ranging from 10% to 
17%. 

FIG. 18 shows a frontal view of the tunnel's entry, with 
30 separating door. 

The provision of a method for producing a fire-preventive 
atmosphere for hermetic sealed objects with controlled 
temperature and humidity levels. This can be accom-

35 
plished by changing the initial settings of current 
life-support systems and reprogramming them. 

The provision of hypoxic fire preventive/suppressive 
environments inside tunnels, vehicles, private homes 
(separate rooms or entire structures), public/industrial 40 
facilities and all other applications for non-hermetic 
human occupied environments. 

FIG. 19 presents a schematic view of the invented system 
for tunnels of mountain ski trains or funiculars. 

FIG. 20 shows a schematic view of the On-Board Fire
PASS that can be used in trains, buses, subway cars or other 
passenger vehicles. 

FIG. 21 illustrates the implementation of the FirePASS 
technology into the ventilation system of a current passenger 
airliner. 

FIG. 22 presents the implementation of the FirePASS in 
the next generation of airliners that can fly above the Earth's 
atmosphere (or for space vehicles). 

The provision of a fire suppression system that instantly 
releases stored oxygen-depleted gas mixture from a 
high-pressure pneumatic system or container. 

FIG. 23 illustrates the general working principle of the 
autonomous air-regeneration system for hermetic human-

45 occupied spaces. 
The ability to localize a fire site through the use of drop 

curtains, doors or other means of physical separation; 
with the subsequent release of breathable, fire
suppressive gas mixtures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 presents a schematic view of the density of oxygen 
and nitrogen molecules in a hypobaric or natural altitude 
environment. 

FIG. 2 presents a schematic view of the density of oxygen 
and nitrogen molecules in a normbaric hypoxic environment 
with the same partial pressure of oxygen. 

FIG. 24 shows the implementation of the hypoxic Fire
PASS technology into an autonomous air-regenerative sys
tem of a military vehicle. 

50 
FIG. 25 presents a schematic view of a hypoxic fire-

extinguishing breathable composition as part of the internal 
atmosphere of a space station. 

FIG. 26 presents a schematic view of the Marine Fire
PASS system for use in marine vessels, e.g. tankers, cargo, 

55 cruise ships, or military vessels. 
FIG. 27 illustrates the working principle of the Marine 

FirePASS. 

FIG. 3 presents a schematic view of the density of oxygen 
and nitrogen molecules in a normbaric normoxic environ-

60 
ment; or in ambient air at sea level. 

DESCRIPTION OF THE INVENTION 

This invention is based on a discovery made during 
research conducted in a Hypoxic Room System manufac
tured by Hypoxico Inc. The inventor discovered that that the 
processes of ignition and combustion in a normbaric, 
hypoxic environment are far different from the ignition and 

FIG. 4 illustrates schematically a working principle of 
normbaric hypoxic fire prevention and suppression system. 

FIG. 5 presents a schematic view of the working principle 
of hypoxic generator HYP-100/F. 

FIG. 6 provides future modification of the same generator 
shown on FIG. 5. 

65 combustion process that occurs in a hypobaric or natural 
altitude environment with the same partial pressure of 
oxygen. 
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For example, air with a 4.51" (114.5 mm of mercury) 
partial pressure of oxygen at an altitude of 9,000' (2700 m) 
can easily support the burning of a candle or the ignition of 
paper. 

However, if we create a corresponding normbaric envi- 5 

ronment with the same partial pressure of oxygen (4.51" or 
114.5 mm of mercury), a candle will not burn and paper will 
not ignite. Even a match will be instantly extinguished after 
the depletion of the oxygen-carrying chemicals found at its 
tip. For that matter, any fire that is introduced into this 10 

normbaric, hypoxic environment is instantly extinguished. 
Even a propane gas lighter or a gas torch will not ignite in 
this environment 

6 
prevention. Oxygen concentrations in normbaric breathing 
air (at altitudes up to 2600 m) with the corresponding partial 
pressure of oxygen have absolutely no harmful side effects 
on the human body. (Peacock 1998). 

This elevation is inhabited by millions of people through
out the world, with no detrimental health effects (Hochachka 
1998). 

Analysis of data derived from numerous experiments by 
the inventor has led to the conclusion that under normbaric 
conditions it is possible to create an artificial environment 
with breathable hypoxic air that can simultaneously suppress 
ignition and combustion 

Multiple experiments were conducted focusing on igni
tion suppression and flame extinction in a normbaric envi-This surprising observation leads to an obvious question: 

"Why do two environments that contain identical partial 
pressures of oxygen (identical number of oxygen molecules 
per specific volume) effect the processes of ignition and 
combustion so differently?"" 

The answer is simple: "The difference in oxygen concen
tration in these two environments diminishes the availability 

15 ronment of hypoxic, breathable air. It was found that the 
ignition of common combustible materials was impossible 
once the oxygen content dropped below 16.8%. During 
combustion tests, diffuse flames of various tested materials 
were completely extinguished when oxygen content fell 

20 below 16.2%. 

of oxygen to support combustion. This is due to nitrogen 
molecules interfering with the kinetic properties of oxygen 
molecules". In other words, the increased density of nitrogen 
molecules provides a "buffer zone" that obstructs the avail-

25 
ability of oxygen. 

This discovery justifies the creation a new scientific term: 
"Hypoxic Threshold" which represents the absolute flam
mability limits of any fuel in an artificial atmosphere with 
oxygen content of 16.2%. Flame extinction at the Hypoxic 
Threshold results in the instant elimination of combustion; 
including an accelerated suppression of glowing. This 
results in the continued suppression of toxic fumes and 
aerosols. 

FIG. 1 presents a schematic view of the density of oxygen 
and nitrogen molecules in a hypobaric or natural environ
ment at an altitude of 9,000'/2.7 km. (All other atmospheric 
gases are disregarded in order to simplify the following 
explanations). Dark circles represent oxygen molecules, and 
hollow circles represent nitrogen molecules. 

30 
These experiments unequivocally prove that a breathable, 

human-friendly environment, with oxygen content under 
16.2%, will completely suppress ignition and combustion. 

In terms of partial pressure of oxygen, the Hypoxic 
Threshold (16.2% 02) corresponds to an altitude of 2200 

FIG. 2 shows the density of molecules in a hypoxic 
environment with the same partial pressure of oxygen ( 4.51" 
or 114.5 mm of mercury), but at a standard atmospheric 
pressure of 760 mm of mercury. 

35 
meters. This is identical to the altitude that is used to 
pressurize passenger aircraft during routine flights. It has 
been proven to be completely safe, even for people with 
chronic diseases such as cardiopulmonary insufficiency 
(Peacock 1998). 

As can be seen, both environments contain identical 
amounts of oxygen molecules per specific volume. 
However, in the second case (shown on FIG. 2) the relative 
amount of nitrogen molecules versus oxygen molecules is 40 

approximately 6:1 to 4:1, respectively. 

A normbaric environment at Hypoxic Threshold provides 
a fire-preventive atmosphere that is completely safe for 
private dwellings, or the workplace. It is scientifically 
proven that the physiological effects of mild normbaric 
hypoxia are identical to the effects exhibited at the corre-

When the kinetic properties of both gases are compared it 
is discovered that nitrogen molecules are both slower and 
less permeable (by a factor of 2.5) than oxygen molecules. 
This relative increase in the number of inert nitrogen mol
ecules obstructs the kinetic behavior of oxygen molecules. 
This reduces their ability to support ignition and combus
tion. 

45 sponding natural altitude. Millions of people vacation at 
these altitudes (2 to 3 km) with no harmful side effects 

FIG. 3 shows that at sea level the oxygen/nitrogen com-
50 

position in ambient air has a greater partial pressure (159.16 
mm of mercury) of oxygen than air found at 9,000' (114.5 
mm). It should be noted that ambient air in any portion of the 
Earth's atmosphere (from sea level to mount Everest) has an 
oxygen concentration of 20.94%. However, the ambient air 

55 
found at sea level is under substantially more pressure: 
Therefore the number of gas molecules per specific volume 
mcreases as the distance between the gas molecules is 
reduced. 

"Hypoxic Threshold" and its Physiological 
Background 

60 

The schematic diagram provided in FIG. 8 contrasts the 
differing reactions of two oxygen-dependent systems (a 
flame and a human body) when exposed to a hypoxic 
environment. 

Curve Y represents the decline in combustion intensity 
(corresponding to the height of a stabile diffusion flame) in 
relation to the declining oxygen content in a controlled 
environment. 100% corresponds to the maximum height of 
a flame at an ambient atmospheric oxygen content of 
20.94%. When oxygen content in the controlled atmosphere 
drops below 18%, a sharp decline in flame height can be 
observed. At hypoxic threshold X (16.2% 02) the flame and 
its associated glowing are completely extinguished. 

In terms of prevention, the Hypoxic Threshold can be set 
at 16.8%. This is due to the fact that a diffuse flame receives 
supplemental oxygen through a combination of convection 
and free radical production from decomposing fuel-the 
factors that are not present until post-ignition. However, in 

During the last decade a substantial amount of data has 
been accumulated on the physiological effects of hypoxic 
environments. Extensive laboratory experimentation along 
with in-depth clinical research has established clear benefits 
of normbaric, hypoxic air in fitness training, and disease-

65 order to insure maximum protection each future embodi
ment will require an environment with oxygen content at or 
below the "Hypoxic Threshold" (16.2%). 
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Curve Z illustrates the variance of hemoglobin's oxygen 
saturation with as it relates to the partial pressure of inspired 
oxygen. In ambient air (at sea level), average hemoglobin 
saturation in vivo is 98%. At dynamic equilibrium molecules 

8 
Preventing combustible materials from igniting 
Instantly suppressing electrical or chemical fires. 
Hypoxic environments with an oxygen content of 17% to 

of oxygen are binding to heme (the active, oxygen-carrying 5 

part of hemoglobin molecule) at the same rate oxygen 
molecules are being released. When the P02 (partial pres
sure of oxygen) is increased, the rate that oxygen molecules 
bind to hemoglobin exceeds the rate at which they are 
released. When the P02 decreases, oxygen molecules are 10 

released from hemoglobin at a rate that exceeds the rate at 
which they are bound. 

18% can also provide limited protection against combustion. 
However, it is advisable for public areas (e.g. museums, 
archives etc.) to maintain an oxygen concentration of 15% 
to 17%. For human occupied facilities that require superior 
fire protection an oxygen content of 14% to 15% is recom
mended. Facilities that require only short periodical human 
visits may employ environments with oxygen content rang
ing from 12% to 14%. This corresponds to an altitude of 3 
km to 4.5 km (10,000' t 14,500'). 

The hypoxic air inside the computer room 11 is main
tained at approximately 67° F. (18° C.) by a split air
conditioning unit (14) and is connected to an external heat 

Under normal thermal conditions, the saturation of hemo
globin remains above 90%, even if exposed to an alveolar 
P02 of 60 mm Hg (which corresponds to an altitude of 3300 
meters or 14% 02 in normbaric hypoxic air). This means 
that oxygen transport will continue at an acceptable rate 
despite a significant decrease in the oxygen content of 
alveolar air. 

It is important to note that a partial pressure of the inspired 
oxygen can only determine the hemoglobin saturation in the 
alveoli. All the following oxygen transport and metabolism 
depend only from the balance between the body's cellular 
demand and the body's vascular delivery capacity. In stan
dard atmospheric conditions the partial pressure of neutral 
diluting gases has no influence on the metabolism and 
transport of oxygen. 

In contrast, the ability of oxygen molecules to support 
combustion is substantially impinged as the relative con
centration of neutral or inert gases (in this case-nitrogen) 
mcreases. 

The radically different properties of these oxygen depen
dent systems is the crucial factor that allows a hypoxic 
environment at the Hypoxic Threshold to be completely safe 
for human life, but not support combustion. 

The diagram presented in FIG. 8 clearly illustrates that the 
Hypoxic Threshold does not significantly alter the saturation 

15 exchanger (15) by a hose 16. Warm air enters the unit 14 
through an intake 17, gets chilled, and then exits the unit 14 
through an outlet 18. Hot refrigerant and water condensation 
(from air) are transmitted through a connector hose 16 into 
an external unit 15. At this point the refrigerant gets chilled, 

20 and the condensation is either evaporated or removed. The 
working principle of a split a/c unit is well known and shall 
not be described in this patent. A suitable device-PAC/GSR 
is made by the Italian company DeLonghi. Larger split a/c 
systems are also readily available. For facilities that do not 

25 contain computer equipment air conditioning is not required 
A Hypoxic generator 20 is installed outside a room 11. 

The generator 20 takes in ambient air through an intake 21 
and extracts oxygen Oxygen-enriched air is then disposed of 
through outlet 22. The remaining hypoxic gas mixture is 

30 transmitted inside the room 11 through the supply outlet 23. 
Excessive hypoxic air leaves the room 11 through a door 12 
in order to equalize the atmospheric pressure inside the room 
11 with the outside environment. 

The door 12 for personnel entry is not airtight-allowing 
35 excess air to the exit room 11. For a 20 cubic meter room, 

a gap of approximately 5 mm is sufficient for immediate 
pressure equalization. For some applications it is beneficial 
to create a slightly hyperbaric environment. This can be 
easily accomplished by making the room 11 airtight and of hemoglobin in vivo. Conversely, the Hypoxic Threshold 

instantly extinguishes any flame. It should be noted that 
curve Z represents the hemoglobin saturation curve of an 
individual who is exposed to hypoxia without previous 
adaptation. In cases where a hypoxic environment is used 
proactively (for fire prevention), individuals quickly adapt to 
the reduced oxygen level and will have normal hemoglobin 45 

saturation levels. 

40 eliminating gaps around the door 12. Other possibilities are 
described in previous U.S. Pat. Nos. 5,799,652 and 5,887, 
439. 

The number of hypoxic generators needed for a room 11 
depends on a combination of its size and the number of 
people that occupy it. The generator best suited for a 20-m3 
room would be the HYP-100/F. This is currently available 

Consequently, there is absolutely no risk to people who 
spend an extended period of time in a hypoxic environment. 
In fact numerous medical publications describe the signifi
cant health benefits associated with long -term exposure to 
normbaric hypoxia. More information on these studies can 
be found at Hypoxico Inc's website (www.hypoxico.com). 

In addition, further studies indicate that high levels of 
humidity enhance the capability of a hypoxic environment to 
suppress combustion. This is due to the fact that fast moving 
water molecules create a secondary buffer zone that makes 
oxygen molecules less available to support ignition or 
combustion. 

FIG. 4 shows a schematic view of a fire protected norm
baric (or slightly hyperbaric) hypoxic room or enclosure (11) 
for electronic equipment (e.g. computer equipment) or 
stored inflammable materials. 

from Hypoxico Inc. of New York. The HYP-100/F employs 
a PSA (pressure-swing adsorption) technology that extracts 
oxygen from ambient air. This maintenance free unit weighs 

50 only 55 lbs (25 kg) and requires only 450W. A nitrogen 
generator with the same capability would be 3 times heavier 
and would consume 2-3 times more power. An additional 
advantage of the hypoxic generator is its ability to increase 
the humidity of hypoxic air. To avoid accidents, the oxygen 

55 concentration setting cannot be changed by the user. 
FIG. 5 illustrates the working principle of hypoxic gen

erator 20. The compressor 24 takes in ambient air through an 
intake filter 21 and pressurizes it up to 18 psi. Compressed 
air is then chilled in a cooler 25 and is transmitted through 

60 a conduit 26 into a distribution valve 27. This is connected 

FIG. 4 illustrates racks of electronic equipment 13 (or 
flammable materials) located in a normbaric environment 65 

with oxygen concentration at the Hypoxic Threshold. This 
environment provides absolute fire safety by: 

to multiple separation containers or molecular sieve beds 29 
via a manifold 28. Depending on design needs, these can be 
installed in a linear or circular fashion. The number of 
molecular sieve beds may vary from one to 12. HYP-100/F 
is designed with 12 molecular sieve beds in a circular 
formation, pressurized in 3 cycles, four beds at a time. This 
is accomplished by a rotary distribution valve 27. In this 
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particular case a small electric actuator motor 30 drives a 
rotary valve 27. Both the design, and the working principle 

10 
nitrogen generator is used in place of a hypoxic generator 
20, it is advisable to install a humidifier 19 (optional in other 
cases) to maintain the room at approximately 40% relative 
humidity. Any humidifier that is certified for public use is 

of rotary distribution valves, motors and actuators are well 
known and will not be described further. All of these parts 
are widely available from valve distributors. 5 acceptable. 

Multiple generators 20 can be placed in a special genera
tor room with its own a/c system and a fresh air supply above 
500 fe/h (14m3/hour) per each HYP-100/F generator. This 
is convenient for larger facilities with multiple rooms 11. In 

Each molecular sieve bed 29 (or group of beds in case of 
HYP-100/F) gets pressurized in cycles via a valve 27 that 
selectively redirects compressed air into each bed. These 
beds 29 are filled with molecular sieve material (preferably 
zeolites) that allow oxygen to pass through while adsorbing 
most other gases; including water vapors (this is important 
for the end product). Oxygen (or the oxygen-enriched 
fraction) passing through the zeolites is collected in collector 
31 and is released through a release valve 32. It is then 
disposed into the atmosphere through an outlet 22. 

10 this case, larger air-conditioning units working in the recycle 
mode should be installed. Hypoxic generators will provide 
sufficient ventilation and fresh air supply. Every hypoxic 
generator is equipped with a HEPA (high efficiency particu
late arrestance) filter that provides almost sterile air. In 

15 addition this "clean environment" is also beneficial for fire 
prevention as they substantially reduce dust accumulations When the zeolites in one of the beds 29 become saturated 

with oxygen depleted air, the compressed air supply is 
blocked by a valve 27. This bed then depressurizes, allowing 
oxygen-depleted air to escape from the zeolites in the bed 
29. It is then transmitted through a manifold 28 into a 20 

hypoxic air supply conduit 23. This one-way release valve 
32 keeps the oxygen-enriched fraction in the collector 31 
under minimal pressure (approximately 5 psi). This assures 
that during the depressurization of the bed 29 sufficient 
oxygen can reenter. This purges the zeolites that are con- 25 

taminated with nitrogen and water, thereby enhancing their 
absorption capacity. 

on computer equipment. 
Room 11 may also represent a computer cabinet 13. In 

this case, hypoxic air supplied by a miniature size generator 
20 is chilled by a small heat exchange module 14 (both will 
be available from Hypoxico Inc.). 

Any oxygen extraction device, such as a nitrogen gen-
erator or an oxygen concentrator can be used instead of a 
hypoxic generator 20. However, this will create significant 
disadvantages. PSA (pressure-swing adsorption) and mem
brane separation nitrogen generators require much higher 
pressures. The result of this is a less power efficient unit that 
is heavier, noisier, and costlier to maintain. Moreover, 
nitrogen generators create an extremely arid product that 
would require extensive humidification. Other oxygen 
extraction technologies, such as temperature-swing or elec-
trical current swing absorption, may also be employed in the 
oxygen extraction device 20. Most of these technologies rely 
on the use of a pump as an air separation module. The design 

A motorized rotary actuator 30 may be replaced with a 
linear actuator with a mechanical air distribution valve 27. 
The motorized actuator 30 may also be replaced by a set of 30 

solenoid, or electrically operated air valves 27. However, 
this will require the addition of a circuit board, making the 
generator 20 more costly and less reliable. Solenoid valves, 
mechanical valves, electric valves and linear actuators are 
widely available and will not be described further. 

FIG. 6 shows a hypoxic generator 40, which is available 
from Hypoxico Inc. This model works on compressed air 
provided by a compressor 24 and does not require additional 
electric motors, switches or circuit boards. In this case the 
distribution valve 47 is comprised of one or more air-piloted 40 

valves mounted on a manifold 48. Air-piloted valves are 
driven by compressed air and do not require additional 
support. The compressed is cleaned by a long-life HEPA 
filter 49 available from Hypoxico Inc. Suitable air-piloted 
valves are available from Humphrey Products in 45 

Kalamazoo, Mich., U.S.A. Numerous combinations can be 
employed in distribution valve 47 in order to distribute 
compressed air in a cyclical manner. A suitable valve can be 
selected from this group, which includes electrical, 
mechanical, air piloted, or solenoid valves. Both linear and 50 

rotary configurations are available with actuators controlled 

35 and working principle of such air separation modules 
(employing both molecular-sieve adsorption and membrane 
separation technologies) is well known and widely avail
able. 

by pressure, mechanical springs, motors or timers. It is not 
possible to cover all potential air distribution solutions in 
this patent. The number of molecular sieve beds in this 
model may vary from 1 to 12 (or more). 55 

HYP-100/F provides hypoxic air with 15% oxygen at the 
rate of 100 liters per minute (different settings from 10% to 
18% are available and must be preset at the factory). The 
HYP-100/F is tamper resistant, as an unauthorized indi
vidual cannot change the oxygen setting. Larger size gen- 60 

erators up to 1200 L/min are also available from Hypoxico 
Inc. 

The hypoxic generator 20 supplies hypoxic air with 
approximately 15% greater humidity than the surrounding 
ambient air. In mild climates, this increased level humidity 65 

along with the appropriate temperature provides a perfect 
environment for computers. In drier climates, or when a 

FIG. 7 shows a schematic view of a nitrogen generator or 
oxygen concentrator employing an oxygen-enrichment 
membrane module 50. Extracted oxygen is disposed of 
through an outlet 53. Dry compressed air is delivered via an 
inlet 51 into a hollow-fiber membrane module 50. Fast 
moving oxygen molecules under pressure diffuse through 
the walls of hollow fibers and exit through the outlet 53. Dry 
nitrogen or a nitrogen enriched gas mixture passes through 
the hollow fibers and is transmitted through an outlet 51 into 
the room 11. The employment of this technology in the 
Hypoxic FirePASS system would require additional humidi
fication of the room's 11 environment 

Both, nitrogen generators and oxygen concentrators 
require sophisticated computerized monitoring equipment to 
control and monitor oxygen levels. This makes them unsafe 
for human occupied facilities. 

The principle of a normbaric hypoxic environment for fire 
prevention and suppression could be applied to any room. 
Enclosures of any shape and size including buildings, 
marine vessels, cargo containers, airliners, space vehicles/ 
space station, computer rooms, private homes, and most 
other industrial and non-industrial facilities will benefit from 
a fire-preventative hypoxic environment. 

In a large computer facility, each rack with computer 
equipment 13 may be enclosed in its own hypoxic room 11. 
This energy sparing strategy will provide a normoxic envi
ronment between the racks 13. In addition, it will not 
interfere with a facility's current fire suppression system 
Moreover, the facility may use a much cheaper sprinkler 

Case: 14-1808      Document: 20     Page: 98     Filed: 11/18/2014



A87

US 6,418,752 B2 
11 12 

to an altitude of 2200 m above sea level. This atmosphere 
provides a number of health benefits (described on 
www.hypoxico.com) and excludes the possibility of com
bustion (even smoking inside house 91 will be impossible). 

system, as water will not be able to damage computer 
equipment that is enclosed inside a hypoxic room's water
tight panel enclosures. Hypoxico Inc. in New York manu
factures suitable modular panel enclosures of any size. In 
this case, air-conditioning for each enclosure becomes 
optional as the facility might already be sufficiently chilled. 

5 For cooking purposes, electric appliances must be used. 

FIG. 8 illustrates a comparison of flame extinction curve 
Household heating appliances that run on gas or liquid fuel 
can be made operational by installing an air supply duct that 
allows outside air to be drawn for combustion. 

The system's fire suppression mode is tied directly to 
Y and hemoglobin saturation curve Z in a controlled atmo
sphere during the gradual reduction of oxygen (This has 
been explained earlier). 

FIG. 9 shows a schematic view of a private home with a 
dual mode modification of the Fire PASS system. The system 
can be set in the preventative mode or the suppressive mode. 

10 smoke or thermal detectors 98, installed in each room of the 
house. A signal from a smoke detector 98 is transmitted to 
the main control panel which opens an automatic release 
valve (not shown). This results in the rapid introduction of 

A house 91 having installed the Home FirePASS system 
will include a hypoxic generator 92 with an outside air 15 

intake 93 and distribution piping 94. Discharge nozzles 95 
will be located in every room. 

This type of hypoxic generator 92 incorporates an addi
tional compressor (not shown) that allows hypoxic air to be 
stored and maintained in a high-pressure storage container 20 

97, via pipe 96. 
Hypoxic air used in fire-preventive mode should have 

oxygen content of approximately 16%. In the suppressive 
mode the oxygen content in the internal atmosphere (after 
the deployment of the FirePASS) should be between 12% 25 

and 14%. 
Smoke and fire detectors 98 installed in the home will 

initiate the Home FirePASS in the suppressive mode (in the 
prevention mode fire ignition is impossible). All detection 
and control equipment is available on the market and will 30 

not be described further. 

the hypoxic gas mixture from the container 97. Release 
nozzles 95 can be equipped with small air-powered sirens 
that are activated upon the release of hypoxic air. It is 
recommended that hypoxic gas should be released into all 
rooms simultaneously. 

However, in order to reduce the size of container 97, the 
release of hypoxic air can be limited to the room in which 
smoke was detected. Given FirePASS's reaction time of less 
than one second, this should be more than sufficient to 
suppress a localized fire. 

To reduce costs, the Home FirePASS can operate in 
suppression mode without the installation of generator 92. In 
this case the system will consist of a high-pressure tank 97, 
gas delivery piping 94 and a detection and control system 
98. A local service company can provide the requisite 
maintenance and refilling of the gas storage tanks 97. 

FIG. 10 is a schematic view of a multilevel building 101 
with the Building FirePASS installed in suppressive mode. 

A larger FirePASS block (available from Hypoxico inc.) 
installed on the roof of the building 101 has a hypoxic 
generator 102 providing hypoxic air through the extraction 

The storage container 97 can contain hypoxic air under a 
pressure of approximately 100 bar (or higher), when a 
smaller tank is desired. The container 97 should be installed 
outside of the home 91, preferably in protective housing. 
High-pressure gas storage containers and compressors are 
readily available in the market. The hypoxic generator 92 for 
the Home FirePASS is available from Hypoxico Inc. 

35 of oxygen from ambient air. The generator 102 communi
cates with a compressor 103, delivering hypoxic air at high 
pressure to the storage container 104. Once there, it is 
maintained under a constant pressure of approximately 200 

The working principle of the system can be described as 
follows. The hypoxic generator 92 draws in fresh outside air 40 

the through the intake 93, and supplies hypoxic air into a 
high-pressure pressure container 97 through a built-in com
pressor. Recommended storage pressure in the tank is 
approximately 100 bar. 

bar (or higher). 
As shown in FIG. 10, a vertical gas delivery pipe 105 

having discharge nozzles 106 on each floor can be installed 
throughout the entire building, either externally or in an 
elevator shaft. Discharge nozzles 106 are installed with 
silencers to reduce the noise created by the release of 

The system has two operating modes: preventative mode 
and suppressing mode. When the home is left uninhabited 
(during working hours or vacations), a fire-preventive mode 

45 high-pressure gas. 

is initiated by pressing a button on the main control panel 
(not shown). This initiates the system by starting the hypoxic 
generator and allowing the slow release of hypoxic air from 
the container 97 into the distribution piping 94. Nozzles 95 

When fire is detected, a signal from a central control panel 
initiates the opening of a release valve 107 forcing stored 
hypoxic air into the distribution pipe 105. Given the Fire
PASS's rapid response time, the creation of a fire-

50 suppressive environment on the affected floor should be 
sufficient. However, as an added precaution, hypoxic air 
should be released to the adjacent floors. The Building 
FirePASS will release sufficient hypoxic air (with oxygen 

are located in every room in the house. Consequently, a 
fire-preventive environment (with an oxygen content of 
16%) can be established in approximately 15 minutes. In 
addition, a hypoxic environment can be created with an 55 

oxygen concentration below 10%. This is a very effective 
deterrent against intruders, as it is an extremely uncomfort
able environment to be in. When people return home, they 
can quickly establish a normoxic atmosphere by opening 
windows or using a ventilating system (not shown). When 
the fire-preventive environment is created, the generator 92 
will refill the container 97 with hypoxic air. 

content of approximately 15%). to the desired floors. 
The positive pressure of the hypoxic atmosphere will 

guarantee its penetration into all apartments and will 
instantly suppress a fire in any room. In addition, by estab
lishing a hypoxic environment on the adjacent floors, a fire 
will be unable to spread to the upper portion of the building. 

60 A key advantage of this system is that it can be incorporated 
into the fire-sensing/fire-extinguishing equipment that is 
currently in place (such as employed by a sprinkler system, 
gas-suppression system, etc.) If desired, a hypoxic atmosphere can be permanently 

established, making the container 97 obsolete. In the pre
ventive mode, the generator 92 of the Home FirePASS will 
constantly provide a human friendly normbaric hypoxic 
environment with oxygen content of 16%. This corresponds 

Separate floors may have an individual fire detection 
65 system connected to an individual Floor FirePASS, as shown 

on the bottom of FIG. 10. High-pressure hypoxic gas 
containers 108 can release hypoxic air throughout the floor 
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Storage container 122 contains the appropriate quantity of 
hypoxic air (or nitrogen) under high pressure. When 
released, it will provide a fire-suppressive atmosphere at or 
slightly below the Hypoxic Threshold. The amount of 

via distribution piping 109 with discharge nozzles in each 
room. In order to reduce the storage pressure and the size of 
container, a very low oxygen concentration may be used in 
the stored gas, provided that a safe breathable atmosphere 
will be established in each room with oxygen content of 
about 15%. Freestanding fire-extinguishing units can be 
used in. selected rooms in the building. Such units are 
described later in connection to FIG. 12. 

5 hypoxic fire-suppressive agent in the container 122 can be 
easily adjusted for each room by changing the gas storage 
pressure. 

FIG. 11 presents a schematic view of an industrial build
ing 110. The ground floor has no separating walls and can be 
open to the outside atmosphere, e.g. for unloading, etc. In 
this case, FirePASS should include separating partitions, or 
curtains 115, that can be dropped down in case of fire. 

Carbon dioxide can be added to the fire-suppressive agent 
in quantities up to 30%, thereby replacing the corresponding 

10 part of nitrogen. This will stimulate the breathing process if 
the hypoxic atmosphere having an oxygen content below 
14%. 

The Hypoxic generator/compressor block 111 and gas 
storage container 112 are installed on the roof or outside of 
the building 110. The Building FirePASS delivers hypoxic 15 

air through distribution piping 113 and discharge nozzles 
114. In the case of a localized fire (in a room or on an upper 
floor), the FirePass will instantly discharge hypoxic air in an 
amount that is sufficient to establish the Hypoxic Threshold, 
but comfortable enough for human breathing (14-15% 20 

recommended, or 10-14% for some applications). 
When smoke and/or fire are detected on the ground floor, 

curtains 115 (which are stored in curtain holders 116) are 
released thereby separating the floor into localized areas. 
This will block the ventilation and movement of air. When 25 

fire is detected, the building's ventilation system should be 
immediately shut down. Hypoxic air is then instantly 
released into the affected area (and the adjacent area), 
causing the fire to be rapidly extinguished. 

The container 122 is surrounded by protective filling 127 
that cushions it against impact and provides it with thermal 
protection. Discharge nozzles 126 are equipped with silenc
ers or noise traps in order to reduce the noise from discharg-
ing gas. 

Units 121 can be temporarily installed and are an excel
lent alternative to costly fire suppression systems that 
require permanent installation. 

FIG. 13 demonstrates the unique abilities of a mobile 
FirePASS system for industrial applications. For example, a 
broken tank or vessel130 having a hatch 131 can be welded 
in a hypoxic environment. This is not feasible using current 
suppression systems as an empty container may still contain 
explosive vapors. 

A Mobile Fire PASS unit 132, producing approximately 2 
cubic meters of hypoxic air per minute would quickly reduce 
the tank's 130 oxygen content to 14%. This hypoxic com-

Curtains 115 should be made from a fire-resistant syn
thetic material that is soft and clear. Vertical flaps of the 
curtains 115 will allow for the quick exit of people who are 
trapped in the affected area. 

FirePASS system can establish a hypoxic environment 
below Hypoxic Threshold on a specific floor or throughout 
an entire building. If required, this fully breathable, fire
suppressive atmosphere can be maintained indefinitely, pro
viding a lifeline to people that are trapped inside. This 
embodiment is suitable for providing fire-preventive and 
fire-suppressive environments for numerous applications. 

3D position will be heavier than the explosive vapors in the 
ambient air. Consequently, it will act like a blanket, covering 
the surface of the inflammable liquid. Therefore a com
pletely safe working environment will be created inside the 
tank 130. Lower oxygen concentrations can be used if the 

35 welder has a dedicated breathing supply. In this case, the 
welder will expire air with an oxygen content of approxi
mately 16.5%. This level is close to the hypoxic threshold 
and will not negatively influence the surrounding environ
ment. 

40 

For example, nuclear power plants could be maintained in 
a fire-preventive state. If an accident does occur, than the 
oxygen content should be reduced to approximately 10%. 
This extreme hypoxic environment is still safe for a mini
mum of 20 minutes, giving trapped people time to escape. 45 

When lower oxygen concentrations are used, breathing can 
be further stimulated by adding carbon dioxide to the gas 
mixture. 

In this environment all types of cutting or welding can be 
safely employed, including electric welding and oxygen
acetylene torches. Even if a spark, or molten metal touches 
the kerosene, ignition will not occur. 

Similar mobile FirePASS units can be used in numerous 
applications where repair work must be done in an explosive 
or fire hazardous environment, e.g. inside a sea tanker, an 
underground gasoline vessel, a crude oil pipe etc. 

FIG. 14 presents a schematic view of an underground 
military installation 140 being maintained in a constant Both Home FirePASS, and Building FirePASS, can be 

installed in a strictly preventive mode. In this case, storage 
containers 97, 104 and 112 become optional, as the genera
tor will be constantly pumping hypoxic air into the distri
bution piping. This creates a permanent fire-preventative 
environment. 

50 hypoxic environment. This is provided by a special Fire
PASS system. Ambient air is taken in via a ventilation intake 
141, which is installed at a remote location. It is then 
delivered through a ventilation shaft 142 into the hypoxic 
generator module 143. An upstream side-filtering unit 144 

55 purifies the air, eliminating chemical and bacteriological Another cost effective solution would be to provide each 
room with its own automatic fire suppression apparatus. 
FIG. 12 shows a freestanding fire-extinguishing unit 121 
having a gas storage container 122 inside. A release valve 
123 (preferably burst disk type) can be opened by an 
electro-explosive initiator 124 that is initiated by a thermal/ 60 

smoke-detecting device on the control block 125. When 
smoke or fire is detected, a signal from the control block 125 
actuates the initiator 124. This causes the valve 123 to open 
and release the hypoxic composition through discharge 
nozzles 126 in each room. An extended-life battery, with an 65 

optional AC power connection can power the control block 
125. 

contaminants. 
Hypoxic air having an oxygen content of approximately 

15% is delivered from a generator 143 into ventilation ducts 
145 with openings 146 evenly distributed throughout the 
facility 140. This provides each room with a self-contained 
breathable atmosphere at a slightly positive barometric 
pressure. Excessive hypoxic gas exits the underground facil
ity 140 via an elevator shaft 147 with a protected one-way 
ventilation opening on top (not shown). When the exit cover 
148 of the shaft 147 slides open, the positive pressure and 
higher density of the hypoxic air prevents outside air from 
rushing in, which provides additional important feature of 
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the system. This fire-preventive atmosphere provides addi
tional protection from an explosion (e.g. from a penetrating 
bomb or internal accident) by stopping fire from propagate 
inside the facility. 

FIG. 15 presents a schematic view of the Tunnel Fire- 5 

PASS system for automobile tunnels. This fire suppression 
system is self-adjustable and fully automatic. 

A high-pressure pipe 152 runs throughout the length of 
the tunnel 151. It can be installed alongside a wall 151 or 
below the ceiling. The pipe 152 is connected to a high- 10 

pressure container 153 outside the tunnel151. The result of 
this configuration is a fully enclosed high-pressure gas 
circuit 152-153. For longer tunnels it is advisable to have 
separate systems on each end. Additional systems can be 
added, if necessary. For example, a 25 km tunnel recently 15 

opened in Norway would require at least 10 additional 
FirePASS units installed throughout its length. 

Gas discharge nozzles 154 are distributed evenly through
out the full length of the tunnel. Each nozzle 154 services a 
separate section of the tunnel, e.g. A, B, C, etc. A ventilation 20 

system of the tunnel is not shown on this drawing in order 
to simplify this presentation. In case of a fire, each sector can 
be separated with soft flap curtains 155, held normally in 
curtain-holders 156 

16 
fires, fires induced by inflammable liquids and fires from gas 
detonations. In addition, this environment will instantly 
suppress a fire from an explosion. This provides significant 
protection against a terrorist attack. 

Nozzles 154 are equipped with special silencers to reduce 
the noise resulting from the high-pressure gas release. To 
alarm people both inside and outside the tunnel, it is also 
recommended that air sirens be attached to the silencers. In 
addition, as the oxygen content drops below Hypoxic 
Threshold, the combustion engines of the trapped automo
biles will become inoperable. Consequently, there will be 
sufficient breathable air for many hours. 

Gas release from the nozzles 154 is initiated by a signal 
from an automated system of fire detectors 159. It is 
recommended that the volume of hypoxic air in the system 
152-153 be sufficient to fill the entire tunnel. If this is not 
feasible, then the volume should be great enough to fill the 
affected section and those adjacent to it. 

In some applications the pipe 152 can be kept at standard 
pressure, thereby reducing its weight. This can be accom
plished by keeping the high-pressure hypoxic air strictly in 
the vessel153. It is then released into the pipe 152 in case 
of fire. Consequently, a lighter and less expensive discharge 
mechanism at nozzles 154 can be used. However, this 
requires the installation of a computerized fire detection and 

A Hypoxic generator 157 is installed outside the tunnel 
and communicates with a high-pressure vessel153 through 
the compressor block 158. High-pressure container 153 and 
a pipe 152 contain breathable hypoxic air with an oxygen 
content ranging from 12% to 15%. Generated by the hypoxic 
generator 157 and delivered into a container 153 via the 
compressor block 158, this air is at a barometric pressure of 
approximately 200-300 bar. Longer tunnels require the 
installation of multiple Tunnel FirePASS units as shown in 
FIG. 15. 

25 gas release system that automatically opens the release valve 
from the vessel 153 and feeds the hypoxic air into the pipe 
152, which is then released through the nozzle 154 into the 
required sections. 

If a fire breaks inside the tunnel then localizing drop 

30 
curtains 155 would be released throughout the entire tunnel 
(preferably every 50 to 100 meters). This will establish 
fire-suppressive hypoxic environment throughout the tunnel 
and prevent any ventilation. In addition, accidents will be 
avoided as the hypoxic environment prevents combustion in 

The working principle of this embodiment can be 35 

explained as follows. If a fire occurs in section C it will be 
immediately detected by heat/smoke detectors 159 which 
are distributed at 5-meter intervals throughout the tunnel. 
The curtain holders 156 located between sections A B, C, D 
and E will release flexible, transparent curtains. This will 40 

separate the fire in section C from the rest of the tunnel. 
As shown in FIG. 16, the curtains 155 will be made from 

a synthetic material and have soft transparent flaps. These 
curtains 155 can be instantly inflated by a high-pressure gas 
cartridge or a pyrotechnic cartridge 161. These cartridges 45 

will be similar to those used in inflatable automobile bags. 
The cartridge will be initiated by a signal from the smoke/ 
fire detectors 159. Suitable detection equipment is available 
from numerous manufacturers. 

Simultaneously, the tunnels internal ventilation system 50 

will shut down and a discharge nozzle 154 in section C will 
release hypoxic air under high pressure. This hypoxic air is 
stored in the pipe 152 and the container 153. The volume of 
hypoxic air released into section C will exceed the volume 
of section C by several times. Therefore, sections B, C and 55 

D will undergo complete air exchange, ensuring the quick 
establishment of a fire suppressive environment. In shorter 
tunnels (under 1000 m) the volume of hypoxic air should be 
sufficient to fill the entire tunnel. 

automobile engines. 
After the appropriate personnel declare the tunnel safe, 

the nozzles 154 will be closed and the curtains 155 will be 
retracted into the curtain holders 156. The ventilation system 
of the tunnel151 will then be reopened, bringing in fresh air. 

The oxygen content inside the tunnel will rapidly increase 
to 20.9% (the normal ambient concentration), allowing 
combustion engines to resume normal operations. 

Pressure monitoring transducers installed at the vessel 
153 will turn on the hypoxic generator 157 and the com
pressor block 158 if pressure drops, which may occur during 
maintenance or fire emergency. This automatic refill ensures 
that the system will always be ready to suppress a fire. 

The Hypoxic generator 157 intakes ambient air from the 
outside atmosphere and extract from it a part of oxygen. It 
then directs the oxygen-depleted air to the compressor block 
158. Once there it is compressed to a barometric pressure of 
approximately 200 bar and then delivered into the vessel 
153, communicating directly (or through a release valve) 
with the pipe 152. 

As previously stated, curtains should be made from syn
thetic material. They should be soft, transparent and fully 
inflatable. They should have long vertical flaps, which 
overlap each other horizontally (as shown on FIG. 16). 

These specifications insure the easy passage of vehicles 
through the curtains 155, as their transparent nature will not 

To calculate the amount of the hypoxic fire-extinguishing 
composition that needs to be released from the circuit 
152-153 into sections B, C and D, a final concentration of 
13% to 15% oxygen should be used in the atmosphere where 

60 obstruct a driver's view. They will provide sufficient sector
separation, even if a truck stops directly beneath them. 
Similar curtains have been successfully used by Hypoxico 
Inc.'s Hypoxic Room System to separate the hypoxic envi-

it should be released. This corresponds to an altitude 
between 2700 and 3800 meters, which is still suitable for 65 

human breathing. This hypoxic environment will instantly 
suppress any fire: This includes chemical fires, electrical 

ronment from the outside atmosphere. 
FIG. 16 is a cross-sectional view of a cylindrical tunnel 

151, focusing on the preferred embodiment of the curtain 
deployment system. 
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The curtain 155 is folded inside the curtain holder 156. A 
signal from a smoke/fire detection system initiates a high
pressure or pyrotechnic cartridge 161, which results in the 
release of gas. This causes the curtain 155 to inflate. The 
inflating curtain 155 pushes open the cover 162 of the 5 

curtain holder 156 and drops down to the pavement. Sepa
rate cartridges 161 may be installed above each traffic line. 

18 
in fire in November of 2000). With a length of 3.3 km, this 
3.6-meter-diameter tunnel has an average gradient of 39°. 
This caused a "chimney effect" which sucked air from the 
bottom of the tunnel, thereby fanning the flames. 

Doors 192 will prevent such a draft, keeping the fire-
preventive environment inside the tunnel 191. Through a 
pipe 194 and evenly distributed (every 50 meters) discharge 
nozzles 195, a hypoxic generator 193 will provide the tunnel 
with the breathable fire-extinguishing composition at 

10 15-16% oxygen content. Automatic doors 192 open when 
the train approaches, similar to doors 172 in the previous 
embodiment. 

Additional separating segments 163 are installed at both 
sides of the curtain, above and under the pavement, allowing 
communication cables and pipes to pass through. Segments 
163 are installed only at places where curtains 155 are 
installed. This combination provides a substantial air 
obstruction between separated sections, preventing natural 
ventilation. However, the curtains 155 do not prevent 
hypoxic air released by the FirePASS to pass through them 15 

Vertical segments 163 should be made from a soft plastic 
material in order to prevent damage to vehicles. 

In addition, the oxygen-enriched fraction produced during 
the extraction process can be forwarded to wastewater 
treatment plants, fisheries, metallurgy plants, paper bleach
ing and food processing plants, and other businesses, pro-
viding great benefit to the local economy. 

FIG. 20 shows a schematic view of an On-Board Fire-Electronic switches, thermal/smoke detectors, valves and 
monitors that are installed inside the tunnel will release 
hypoxic air. These components are widely available so they 
will not be described further. Various models of hypoxic 
generators 157 are offered solely by Hypoxico Inc. of New 
York. Various oxygen extraction devices can be used for this 
application including but not limited to: pressure-swing 
absorbers, membrane separators, and units using electric 
current swing adsorption technologies. Multiple stage com
pressors 158 that compress air up to 200 bar or higher are 
also available from numerous manufacturers throughout the 
world. 

PASS system for passenger trains, buses, subway cars and 
20 other passenger vehicles. 

This embodiment presents the installation of a fire sup
pression system inside a railroad passenger car 201. A 
high-pressure storage container 202 is mounted under the 
ceiling or on the roof of the car 201. A container 202 is 

25 equipped with a discharge valve connected to distribution 
piping 203. Hypoxic air is then discharged through dis
charge nozzles 204. 

In certain cases, calculated amounts of pure nitrogen can 
be used to fill the high-pressure system. This will reduce the 
size, and weight of the system. When released, the exact 
amount of nitrogen would provide hypoxic environment 
with oxygen content of 15%, or lower, if needed. 

When fire is detected, a burst disc discharge valve (not 
shown) will be initiated by an electro-explosive initiator. 

30 Burst disc discharge valves and electro-explosive initiators 
are available from Kidde-Fenwal Inc. in the U.S.A Suitable 

FIG. 17 presents a schematic view of a cost-effective 35 

Tunnel FirePASS for electric powered trains and other 
vehicles that do not use combustion engines. This embodi
ment allows the inside of the tunnel171 to be maintained in 

containers, piping and nozzles are also available from 
numerous manufacturers. 

Hypoxic air with oxygen content below the hypoxic 
threshold is stored in container 202 under a barometric 
pressure of 100 bar. Much lower oxygen concentrations can 
be used (from 0.01 to 10%02) since in is easy to calculate 
the volume that is necessary upon release in order to create 
a breathable fire-suppressive environment at Hypoxic a fire preventive environment, at or below the Hypoxic 

Threshold. However, this embodiment is not suitable for 
automobile tunnels, as combustion engines will not operate 
in such hypoxic environment. 

40 Threshold. This lower oxygen content reduces both the 
volume and weight of the high-pressure storage container 
202. 

The tunnel171 is equipped with two separating doors 172 
in the closed position, one on each end. When a train 
approaches the tunnel171, the first door 172 opens, allowing 45 

the train to pass, and closes thereafter. As the train 
approaches the end of the tunnel, the second door opens, 
allowing the train to exit. One or more hypoxic generators 
173 that have been installed outside the tunnel supply 
hypoxic air to the interior of the tunnel171. Hypoxic air with 50 

an oxygen content between 14 and 15% is created by the 
generator and then delivered inside the tunnel 171 through 
piping 174 and nozzles 175. This maintains a constant 
fire-preventive environment in the tunnel and transmits it 
inside the train, since its interior becomes ventilated with the 55 

hypoxic air. 
The doors 172 can be made in different shapes, e.g. a 

slide, swing or folding doors being opened vertically or 
horizontally. Such doors are available by numerous manu
facturers. Doors should be installed approximately 10 to 20 60 

meters inside the. tunnel to prevent them from being blocked 
by snow or ice. The electric contact cable 176 can be 
interrupted at the doors 172 or other joints and obstacles. 

For instance: in order to achieve fire-suppression at an 
oxygen concentration of 16%, a car interior with a volume 
of 200 m3 would require approximately 75 m3 of a 2% 
oxygen hypoxic gas mixture. At 100 atm pressure it would 
require only 700-liter storage container or seven 100-liter 
containers. The latter container would be substantially easier 
to install in a car 201. Pure nitrogen can be used as well, as 
long as it is released through multiple nozzles for better 
distribution. In this case, the oxygen content in the interior 
of the car must remain above 16%. This would require only 
60 m3 of nitrogen. This can be stored in 600-liter container 
at 100 atm (or 300 liter container at 200 atm pressure). 

All nozzles must be equipped with silencers, to reduce the 
noise that is created by the release of high-pressure gas. 

The On Board FirePASS can be installed on buses, ferries, 
funiculars and other passenger vehicles. Personal automo
bile fire-suppression systems can also be built using the 
same solution. 

Successfully suppressing a fire on board an in-flight 
aircraft is extremely difficult, as the majority of theses fires 
are caused by electrical defects inside the aircraft. 

FIG. 18 shows a frontal view of the tunnel's entry with a 
closed door 172. 

In order to save on weight, an airplane's construction is 
65 not strong enough to be pressurized at sea level. 

FIG. 19 presents a schematic view of a ski train tunnel171 
similar to the one in Kaprun, Austria (where 159 people died 

Consequently, all passenger aircraft are pressurized at alti
tudes ranging from 2 to 3 km. This reduces the pressure 
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differential between the internal and external atmosphere 
while the plane is in flight. As a result of this the plane's 
internal atmosphere has a lower partial pressure of oxygen. 
However, the internal atmosphere still has an oxygen con
tent of 20.94%. Therefore, to achieve a fire preventative 
state (Hypoxic Threshold) an atmosphere corresponding to 
an altitude of approximately 4 km would have to be created. 
This would be too uncomfortable for most passengers. This 
unfortunate condition restricts the use of the FirePASS 
system in the preventive mode. 

FIG. 21 shows the implementation of the FirePASS 
technology into the ventilation system of a passenger airliner 
211. All such airplanes depend on the outside atmosphere for 
fresh air. This requires a complicated air-intake system that 
will not be described here. A ventilation system with distri
bution piping 212 and nozzles 213 provides a normal 
mixture of recycled air (along with a small amount of fresh 
air). The piping 212 communicates with a high-pressure 
storage container 214 that is filled up with hypoxic fire
suppressive agent or nitrogen. The container 214 is equipped 
with a release valve, which is initiated by an electro
explosive device described in the previous embodiment 
shown in FIG. 20. 

In case of fire, the on-board fire/smoke detection system 
provides a signal that initiates the actuation of the burst disc 
valve by an electro-explosive device. Nitrogen or hypoxic 
agent is released into the ventilation system and is evenly 
distributed throughout the plane. The upper portion of FIG. 

20 
absorbers utilized in life-support systems. However, the 
main drawback of carbon dioxide is that upon its release, the 
atmosphere becomes nonbreathable. 

The implementation of the FirePASS system on such an 
5 aircraft (or space shuttle 221) requires the initial establish

ment and maintenance of the hypoxic threshold in the 
atmosphere on board of the vehicle. On the ground the 
vehicle 221 has been ventilated through with hypoxic air 
supplied by the mobile FirePASS generator 222. Passengers 

10 can board the vehicle at the same time through an 
antechamber-type gate. 

Upon the completion of full air exchange, the atmosphere 
will be at the Hypoxic Threshold. The door of the vehicle 
221 can now be closed and the cabin can be pressurized. The 

15 internal atmosphere will now be recycled by an autonomous 
air-regeneration system 223. This system 223 contains a 
special chemical absorber (a complex composition of 
lithium and potassium super oxides) that absorbs carbon 
dioxide and produces oxygen. The control system is set to 

20 maintain oxygen content at the desired level (15% 
recommended). 

One of the key benefits of the Fire PASS technology is the 
ease in which it can be installed in vehicles of this nature, as 
no hardware modifications will be necessary. The environ-

25 ment can be altered by increasing the nitrogen content of the 
internal atmosphere. The air control system can be repro
grammed to maintain the Hypoxic Threshold. This hypoxic 
gas composition will provide a healthy, comfortable envi-
ronment with 100% protection against fire. 

Other inert gases such as argon and xenon etc. (or 
mixtures thereof) can also be used in as fire-extinguishing 
ballast. However, the hypoxic threshold will be different for 
each gas mixture. 

The same fire-preventive composition is suitable for all 

21 shows the movement of hypoxic air throughout the plane. 
The amount of hypoxic agent or nitrogen that is released 30 

must provide a hypoxic threshold throughout the entire 
airplane. The signal from the fire/smoke detection system 
will also close the intake valves that allow fresh air to enter 
the plane. A storage container (or multiple containers 214) 
containing hypoxic air at a barometric pressure at approxi
mately 50 bar should be equipped with a gradual release 
valve and silencer. 

35 hermetic objects including space stations, interplanetary 
colonies, and underwater/underground facilities. In the 
future, most of buildings will contain an artificial atmo
sphere that can be protected against fire by establishing a Excessive gas mixture is released from the airplane 

through a pressure-sensitive check valve 215 that is initiated 
by pressure increase inside the aircraft. This will provide 40 

sufficient air change inside the aircraft, removing smoke or 
toxic fumes from the fire source. The atmosphere aboard the 
aircraft will now be at the Hypoxic Threshold and will be 
suitable for breathing for a limited period of time, even for 
the sick and elderly. This limited breathing time will be 45 

sufficient, as a fire will be suppressed in a matter of seconds. 
However, if exposure to the hypoxic environment must be 
prolonged, the simultaneous release of oxygen masks will 
allow passengers to remain comfortable 

hypoxic environment with an oxygen content below 16.2%. 
FIG. 23 shows a hermetic object with an artificial atmo

sphere. The on board life support system (not shown) 
incorporates the autonomous air-regeneration system 231, 
maintaining a healthy comfortable environment at the 
Hypoxic Threshold. 

The regeneration block 232 collects expired air through 
air intakes 233 and piping 234. The equipment on this block 
232 removes a portion of the water and sends it to the water 
regeneration block of the main life-support system. Dehu
midified air is sent into the block's regenerative absorber 

This method of fire suppression will immediately squelch 
any fire. Even smoke that may be produced by residual 
glowing will be eliminated. Consequently, the safety of the 
people aboard the aircraft will be guaranteed. 

FIG. 22 presents the FirePASS system aboard the next 
generation of airplanes that will fly above Earth's atmo
sphere (including spaceships). These vehicles, which are 
similar to NASA's Space Shuttle, do not depend on the 
intake of fresh air, as they are equipped with autonomous 
air-regeneration systems. Consequently, these vehicles are 
pressurized at sea level. 

50 232 where excessive carbon dioxide is absorbed. In addition, 
an appropriate amount of oxygen is added, thereby insuring 
that the internal atmosphere is maintained at the Hypoxic 
Threshold. A computerized control unit 235 maintains the 
temperature, the humidity, and the oxygen/carbon dioxide 

55 balance in the air-supply system 237. Nozzles 238 are 
distributed evenly throughout the enclosed space, or in each 
enclosed compartment. Supplemental oxygen (and nitrogen, 
if needed) is stored in containers 239. However, once 
nitrogen is introduced into the internal atmosphere, it will 

60 remain there without needing further regeneration. 
For decades, researchers from NASA (along with other 

space agencies) have been trying to find a human-friendly 
solution to suppress fires on board space vehicles (and space 
stations). The most advanced fire-suppression technology 
currently available uses carbon dioxide as the fire- 65 

suppressant. The advantage of using carbon dioxide is that 
it can easily be removed from the enclosed atmosphere by 

The same fire-preventive composition with can be used in 
submarines, underwater stations, space and interplanetary 
stations. 

These environments have one thing in common: they 
cannot rely on the outside atmosphere for ventilation or air 
exchange. Fires in such environments are extremely dan
gerous and difficult to suppress. Oxygen is typically gener-
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a ted through chemical, biological or electrolytic means. In a 
spaceship (or space station) oxygen must be stored onboard 
the vehicle prior to liftoff. 

If the maintenance of a constant hypoxic environment 
(fire preventive mode) is not feasible, then the system can be 5 

maintained in its fire-suppression mode. It can then be 
introduced when required. Depending on the size of the 
environment, the vehicle can be divided into fire
suppression zones. Localization can be achieved by sepa
rating different sectors of the environment with inflatable air 10 

curtains, hermetic doors or hatches. In case of fire the 
necessary amount of nitrogen will be introduced into the 
localized sector, instantly creating a hypoxic environment 
under the Hypoxic Threshold. 

FIG. 24 shows the implementation of the FirePASS 15 

technology into the autonomous air-regenerative system of 
a military vehicle. The tank 241 has a hermetically sealed 
environment with an internal atmosphere under the hypoxic 
threshold. The working principle of this system is identical 
to the one that was described in the previous embodiment 20 

(FIG. 23). 
The air-regeneration system 242 employs a chemical 

absorbent that adsorbs carbon dioxide and releases the 
appropriate amount of oxygen. This maintains the internal 
atmosphere of the vehicle below the Hypoxic Threshold 25 

(preferably from 12 to 13%). Military personnel can easily 
adapt to this environments by sleeping in a Hypoxic Room 
System (or Hypoxic Tent System) manufactured by 
Hypoxico Inc. 

The same concept applies to military aircraft, submarines 30 

and other vehicles. One of the key advantages of employing 

22 
fire-suppression circuit (e.g. machine and upper deck 

personnel rooms) 
fire-prevention circuit (e.g. liquid or dry cargo area, 

arsenal, computer center and hardware storage rooms 
on board of a military vessel) 

The Marine Fire PASS consists of a hypoxic generator 262 
that takes in ambient air, and supplies the hypoxic fire
preventive composition through the fire-prevention circuit 
263. Discharge nozzles 264 are located in each cargo or 
military hardware compartment. The system constantly 
maintains a fire-preventive atmosphere through the continu
ous supply of air with oxygen content below the hypoxic 
threshold. Excessive air exits through simple ventilation 
openings or pressure equalization valves (not shown). 

The fire-suppression circuit of the Marine Fire PASS con
sists of a high-pressure container 265, a compressor 266 and 
distribution piping 267. Nozzles 268 are located in each 
room, plus any additional areas covered by the circuit. 

The working principle of the Marine FirePASS is shown 
schematically on FIG. 27. The generator 262 takes in 
ambient air, extracts oxygen, and then supplies the oxygen
depleted fraction to the fire-preventive circuit 271. The 
covered area 272 is constantly ventilated with fresh hypoxic 
air that exits the protected environment 272 through a 
ventilation hole 273. 

The fire-suppressive composition is maintained under 
high pressure by a compressor 266 in a storage container 
265. In case of fire, an electro-explosive initiator described 
earlier actuates a release valve 274. This causes the hypoxic 
fire-suppressive composition from the container 265 to 
replace (or dilute) the atmosphere in the fire-suppression 
circuit area 275. Consequently, a breathable fire-suppressive 
atmosphere with an oxygen content under the Hypoxic 
Threshold (preferably between 10% and 14%) is established 
throughout the circuit. 

a hypoxic, fire-extinguishing composition in military 
vehicles is that it provides a fire-safe internal environment 
for the soldier, even if the vehicle is penetrated by ammu
nition. 35 

The Hypoxic FirePASS can be used in any human occu-
pied facility, including but not limited to: rooms for data 
processing, telecommunication switches, process control 
and Internet servers; banks/financial institutions, museums, 
archives, libraries; military and marine facilities, aircraft, 

Hypoxic fire-prevention compositions and methods 
employing FirePASS technology guarantee that a fire will 
not get started under any circumstances. 

FIG. 25 is a schematic view of a space station 251 
employing hypoxic fire-preventive composition as its per- 40 

manent internal atmosphere. The air-regeneration system 
252 continuously collects expired air from the station's 
inhabitants. It then provides a comfortable fire-preventive 
atmosphere with oxygen content at or below the Hypoxic 
Threshold (12-15% range recommended). The working 45 

principle of this system is shown schematically in FIG. 23. 
The greatest advantage to implementing a breathable, 

fire-preventive composition into a hermetic, human
occupied environment is its ability to automatically maintain 
the Hypoxic Threshold. Once introduced, the inert nitrogen 50 

gas will always be present in such artificial atmosphere in its 
original concentration-no refill or regeneration will be 
required. It cannot be consumed by the inhabitants or 
adsorbed by an air-regeneration system. This factor auto
matically maintains the Hypoxic Threshold (or a lower level 55 

of oxygen in a breathable range) in a hermetic artificial 
atmosphere being maintained at constant barometric pres
sure. 

FIG. 26 presents a schematic view of a marine vessel261 
such as a tanker, a cargo ship, a cruise ship or a military 60 

vessel. A ship cannot be completely protected by a fire
preventive atmosphere, as some rooms must be frequently 
ventilated with normoxic air Consequently, the Marine Fire
PASS must be installed in dual mode. The Fire Pass 
(operating in its suppression mode) can protect rooms that 65 

are frequently ventilated. The following is a brief list of the 
appropriate operating mode of operation in a given area: 

space vehicles/stations, underground/underwater facilities; 
marine vessels; facilities operating with inflammable/ explo
sive materials, transportation tunnels, private homes, apart
ment and office complexes, and all other enclosed environ
ments that require the prevention and suppression fire 
hazards. More information will be provided on the Internet 
at: www.firepass.com. 

What is claimed is: 
1. A system for providing breathable fire-preventive and 

fire-suppressive atmosphere in enclosed human-occupied 
spaces, said system comprising: 

an enclosing structure having an internal environment 
therein containing a gas mixture which is lower in 
oxygen content than air outside said structure, and an 
entry communicating with said internal environment; 

an oxygen-extraction device having an inlet taking in an 
intake gas mixture and first and second outlets, said first 
outlet transmitting a first gas mixture having a higher 
oxygen content than the intake gas mixture and said 
second outlet transmitting a second gas mixture having 
a lower oxygen content than the intake gas mixture; 

said second outlet communicating with said internal envi-
ronment and transmitting said second mixture into said 
internal environment so that said second mixture mixes 
with the atmosphere in said internal environment; 

said first outlet transmitting said first mixture to a location 
where it does not mix with said atmosphere in said 
internal environment; 
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said internal environment selectively communicating with 
the outside atmosphere and emitting excessive internal 
gas mixture into the outside atmosphere; 

said intake gas mixture being ambient air taken in from 
the external atmosphere outside said internal environ- 5 

ment. 
2. The system according to claim 1 and 
said atmosphere in the internal environment being breath

able fire-extinguishing gas composition having oxygen 
content ranging from 10% to 17%. 

3. The system according to claim 1 and 
said oxygen-extraction device employing molecular-sieve 

adsorption technology in order to extract part of oxygen 
from said intake gas mixture. 

4. The system according to claim 1 and 

10 

15 

24 
said environments communicating with external atmo

sphere allowing excessive composition to exit into the 
outside atmosphere. 

10. The gas composition according to claim 8 and 
said artificial atmosphere being created initially by intro

ducing said mixture into a hermetic human-occupied 
object having life-support system maintaining said 
atmosphere at initial hypoxic settings; 

said hermetic object being selected from a group com-
prising: an aircraft, space station or vehicle, underwater 
or underground facilities and vehicles, and other iso
lated human-occupied objects for living, working or 
transport; 

said artificial atmosphere not communicating with the 
external atmosphere outside said hermetic object. 

said oxygen-extraction device employing oxygen
enrichment membrane or other air separation technol
ogy in order to extract part of oxygen from said intake 
gas mixture. 

5. The system according to claim 1 and 

11. A fire extinguishing gas agent and fire suppression 
system for use in enclosed and partially enclosed human
occupied spaces for fire suppression, said system and gas 

20 
agent comprising: 

said second outlet additionally communicating with a 
high-pressure storage container for providing sufficient 
supply of said second gas mixture that can be released 
into said internal environment in order to suppress 25 
possible fire when said internal environment does not 
initially contain said second gas mixture. 

6. The system according to claim 1 and 
said atmosphere being recycled by a split air-conditioning 

system in order to control the temperature and humidity 30 

inside said internal environment. 
7. The system according to claim 1 and 
said enclosing structure with said internal environment 

therein being area selected from the group consisting 
of, but not limited to: rooms and enclosures for data 35 

processing and process control equipment, telecommu
nication switches and Internet servers; banks and finan
cial institutions, museums, archives, libraries and art 
collections; dwellings and office buildings; 

military and marine facilities; aircraft, space vehicles and 40 

space stations, marine and cargo vessels; industrial 
processing and storage facilities operating with inflam
mable and explosive materials and compositions and 
other industrial and non-industrial facilities and objects 
that require fire safety in human-occupied environ- 45 

ments. 
8. A breathable fire-extinguishing gas composition for 

continuous use in human-occupied environments as an arti
ficial fire-preventive atmosphere, said gas composition com
prising: 

a mixture of nitrogen and oxygen at an atmospheric 
pressure being ambient or positive for location of use; 

said mixture having oxygen content in a range above 12% 
but below 18%; 

said mixture having nitrogen content above 82% but not 
exceeding 87.6%; 

said mixture containing water vapors, carbon dioxide and 
other atmospheric gases in quantities that are accept-

50 

55 

able for the breathing process; 60 
said mixture having controllable temperature and humid

ity. 
9. The gas composition according to claim 8 and 
said atmosphere receiving said composition constantly in 

amounts sufficient for ventilation of said environments 65 

in order to maintain breathing quality of the atmo-
sphere; 

a mixture of nitrogen, oxygen and other optional atmo
spheric gases contained in a high-pressure gas con
tainer; 

said mixture having oxygen content in a range from 
0.01% to 16%, 

said mixture having nitrogen content ranging from 84% to 
99.99%; 

the amount of said gas agent detained in or released from 
said container being so calculated that when gas agent 
is released into said enclosed space, it provides a 
breathable fire-suppressive atmosphere inside said 
space having oxygen concentration in a range from 
10% to 16%. 

12. The gas agent and system according to claim 11 and 

said gas container containing said agent at barometric 
pressure above 10 bar and releasing it when a signal 
from fire and smoke detecting equipment is received; 

said container having a release valve initiated by an 
electro-explosive initiator actuated by said signal; 

said container having gas release nozzles connected 
directly or through optional gas distribution piping; 

said nozzles having optional noise reducing device m 
order to reduce level of sound from gas release. 

13. The system according to claim 11 and 

said container being installed in combination with an 
oxygen-extraction device and receiving said gas agent 
from it, the agent being constantly maintained under 
selected barometric pressure by said device and/or 
intermediate compressor. 

14. The system according to claim 11 and 

said container being a free standing container having an 
individual fire and/or smoke detection system that 
initiates release of said gas agent in case of fire. 

15. An automatic system for providing breathable fire
suppressive atmosphere for transportation and communica
tion tunnels, industrial and non-industrial buildings and 
structures, said system comprising: 

an interior space restricted by a wall structure having an 
entry and exit, and multiple isolating partitions defining 
selected segments of the interior space; said isolating 
partitions being selectively closable in case of fire so 
that when closed, the segments are substantially iso
lated from the outside environment; 

an oxygen-extraction device having an intake and first and 
second outlets, said device taking in ambient air 
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through said intake and emitting a reduced-oxygen gas 
mixture, having a lower concentration of oxygen than 
ambient air, through said first outlet and enriched
oxygen gas mixture, having a greater concentration of 
oxygen than ambient air, through said second outlet; 5 

a gas storage container having receiving conduit and 
distribution conduit and containing said reduced
oxygen gas mixture under higher than ambient baro
metric pressure, said receiving conduit being opera
tively associated with said first outlet and receiving said 10 
reduced-oxygen gas mixture after intermediate com
pression therefrom; 

said distribution conduit communicating with said interior 
space so that the reduced-oxygen gas mixture is emitted 
in case of fire into one or multiple segments inside said 15 

interior space; 
said second outlet communicating with the outside atmo

sphere and releasing said enriched oxygen mixture into 
the outside environment; 

said reduced oxygen gas mixture having oxygen concen- 20 

tration below 16%; 
said reduced oxygen gas mixture, being released inside 

selected segments of said interior space in case of fire 
and providing a breathable fire-suppressive composi
tion with oxygen content preferably ranging from 12% 25 

to 16%; 
said composition emitting from said interior space in 

amounts necessary to equalize atmospheric pressure 
inside said interior space with the outside atmospheric 
pressure. 

16. The system according to claim 15 and 
said multiple isolating partitions being inflatable drop 

curtains normally kept deflated and folded in curtain 
holders installed under ceiling throughout the interior 
space; 

30 

35 

said drop curtains being made of a clear and soft synthetic 
material in form of inflatable flaps so when inflated, 
they provide a sufficient obstruction for the draft or any 
substantial air movements into selected segments; 

40 
said curtains being inflated by a gas from a pyrotechnical 

device or container initiated by a signal from fire
detecting equipment. 

17. The system according to claim 15 and 
said interior space being selected from the group com- 45 

prising of rooms, houses and buildings, transportation 
tunnels and vehicles, underground and underwater 
facilities, marine vessels, aircraft, military installations 
and vehicles, and other human occupied objects. 

18. An automatic system for providing fire-preventive 50 
hypoxic atmosphere for transportation and communication 
tunnels, industrial and non-industrial buildings and 
structures, said system comprising: 

an enclosed space comprising an entry, exit and a wall 
structure defining said enclosed space, said entry and 55 
exit having doors being selectively closable so that 
when closed, the enclosed space is substantially iso
lated from the outside environment; 

a gas processing device having an intake and first and 
second outlets, said device taking in ambient air 60 

through said intake and emitting a reduced-oxygen gas 
mixture, having a lower concentration of oxygen than 
ambient air, through said first outlet and enriched
oxygen gas mixture, having a greater concentration of 
oxygen than ambient air, through said second outlet; 65 

said first outlet communicating with a gas distribution 
piping having multiple discharge nozzles inside the 

26 
enclosed space so that reduced oxygen gas mixture is 
transmitted into said enclosed space; 

said reduced oxygen gas mixture having oxygen content 
below 17% and above 12%; 

said gas processing device comprising an air pump, 
receiving ambient air through the intake from the 
outside atmosphere, and an oxygen-extraction module 
receiving compressed air from the pump, said oxygen
extraction module having a reduced oxygen mixture 
conduit and an enriched oxygen mixture conduit; 

said first outlet being operatively associated with said 
reduced oxygen mixture conduit and receiving said 
reduced oxygen gas mixture therefrom, said second 
outlet being operatively associated with said enriched 
oxygen mixture conduit and receiving said enriched 
oxygen gas mixture therefrom and releasing said mix
ture into the outside environment; 

said reduced oxygen gas mixture emitting from said 
enclosed space in amounts necessary to equalize atmo
spheric pressure inside said space with the outside 
atmospheric pressure. 

19. The system according to claim 18 and 

said enclosed space being selected from the group com
prising of computer rooms, houses and buildings, trans
portation and communication tunnels, nuclear power 
plants, underground and underwater facilities, marine 
vessels, and other non-hermetic human occupied 
objects. 

20. An apparatus for providing breathable fire
extinguishing composition for human occupied 
environments, said apparatus comprising: 

a compressor and an air separation device having an 
intake and first and second outlets, said device taking in 
compressed air provided by said compressor through 
said intake and emitting a reduced-oxygen gas mixture 
having a lower concentration of oxygen than said gas 
mixture through said first outlet and enriched-oxygen 
gas mixture having a greater concentration of oxygen 
than said gas mixture through said second outlet; 

said intake being connected to a distribution valve pro
viding distribution of compressed air to multiple inlets 
communicating each with an individual separation con
tainer filled with a molecular sieve material that under 
pressure adsorbs nitrogen and water vapors, allowing 
enriched-oxygen gas mixture to pass through into a gas 
collecting tank communicating with said second outlet 
and being operatively associated with all said separa
tion containers and receiving said enriched-oxygen gas 
mixture therefrom; 

each said separation container being pressurized and 
depressurized in cycling manner and releasing during 
each depressurization cycle said reduced-oxygen gas 
mixture being delivered into said first outlet. 

21. The apparatus according to claim 20 and 

said second outlet having release valve allowing to keep 
said enriched-oxygen gas mixture being collected in 
said gas collecting tank under increased atmospheric 
pressure, so when any of said separation containers 
depressurizes, a portion of said enriched-oxygen gas 
mixture is released from said tank back into said 
container purging said molecular sieve material from 
remaining nitrogen and water. 

22. The apparatus according to claim 20 and 

said distribution valve being air distribution device 
selected from the group consisting of electrical 
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mechanical, air piloted and solenoid valves, both linear 
and rotary configuration, with actuators controlled by 
pressure, mechanical spring, motor and timer. 

23. The apparatus according to claim 20 and 
said distribution valve being mounted on manifold that is 5 

selectively communicating with said multiple separa
tion containers and said first outlet, and selectively 
allowing periodic access of pressurized air inside said 
containers and exit of said reduced-oxygen gas mixture 
therefrom. 10 

24. An automatic fire-extinguishing device for providing 
breathable fire-suppressive atmosphere inside an enclosed 
space, said device comprising: 

a container having release valve and initiator communi
cating with a smoke/fire detection device, said con- 15 

tainer containing oxygen-reduced gas mixture under 
barometric pressure above 10 bar; 

said initiator actuating the release valve when signal from 
said detection device is received; 

the release valve releasing said oxygen-reduced gas mix
ture into said enclosed space and providing there said 
breathable fire-suppressive atmosphere with oxygen 
content ranging from 10 to 16%. 

25. The invention according to claim 24 and 

said oxygen-reduced gas mixture containing nitrogen in a 
range from 84% to 100% and may contain up to 16% 
of oxygen. 

26. The invention according to claim 24 and 

20 

25 

said gas mixture being mixture of nitrogen and carbon 30 

dioxide that may contain up to 16% of oxygen; 

carbon dioxide content in said mixture being preferably 
below 30%. 

28 
27. A method and equipment for automatically maintain

ing a breathable fire-preventive composition on board a 
human-occupied hermetic object, said system comprising: 

an initial introduction of said composition containing 
nitrogen into said hermetic object, said introduction 
provided by an oxygen-extraction apparatus directly or 
via an intermediate gas storage container, so when said 
composition completely replaces air inside said object 
and an internal atmosphere is created, the object being 
sealed and further air regeneration provided by an 
on-board life-support system; 

said life-support system maintaining constant barometric 
pressure on board and regenerating said internal atmo
sphere by providing desired levels of oxygen, carbon 
dioxide and humidity, but not affecting the nitrogen 
content in any way; 

said internal atmosphere containing a ballast, preventing 
oxygen content from rising above 16%; 

said ballast being inert nitrogen being constantly present 
in said internal atmosphere in a range between 84% and 
88%; 

said atmosphere having oxygen concentration in a range 
from 12 to 16%. 

28. The invention according to claim 27 and 

said hermetic object being selected from a group com
prising: an aircraft, space station or space vehicle, 
submarine, military vehicles and facilities, underwater 
or underground facilities, and other isolated human
occupied objects for living, working or transport. 

* * * * * 
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